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ADDRESS ON SURGERY 
By Francis J. SHEPHERD, M.D., LL.D., F.R.C.S. 


T is one of the privileges of age to be reminiscent, and when 

asked to give this address I thought it would be interesting 

to look back and see what changes have taken place in the science 

and art of surgery since I entered as a medical student in the fall of 
1869. 

It is well for the present generation of surgeons to be aware of 
the condition of affairs in the pre-antiseptic days and to have some 
conception of the dangers and difficulties of surgery at that time. 
What is easy to the present generation was a source of difficulty 
then and it is well to know that surgery was not born thoroughly 
equipped as was Minerva, the Goddess of Wisdom and War, Arts 
and Sciences, when she sprang full grown and completely armed 
from the brain of Jupiter. 

The efficiency of surgery has been arrived at by a slow process 
of evolution. There had been but little advance in surgery for 
some time before I entered medicine. Lister was just being heard 
of in Glasgow as applying Pasteur’s germ theory to surgery and 
trying to find some substance which would destroy the organisms 
he was convinced were the cause of sepsis and suppuration. But 
the germ theory was not yet admitted by surgeons in general and 
especially were the London surgeons opposed to it and even made 
fun of Lister’s antiseptic efforts. 

I remember my first experience of surgical responsibility 
was sitting up at night after an amputation of the thigh, so as to 
be present and apply a tourniquet in case of secondary hemorrhage. 
At that time only one end of the silk ligatures was cut short, the 
others hanging out of one corner of the flap, chiefly they said, for 
drainage. During my student days it was rare to have an amputa- 
tion of the thigh live until the ligature came away on the fourteenth 
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day, they usually died of shock or pyzemia the first week; I do not 
think I ever saw an amputation of the thigh high up recover. 

Surgical operations then consisted chiefly in removal of externa] 
tumours, amputations for injury or disease, cutting for stone and 
opening abscesses. The abdomen was a ‘“‘mare clausum”’ and if 
by accident the peritoneal cavity was opened the fate of that 
patient was sealed and the church was his only salvation. Still 
the surgeons of that day were most skilled operators as they had 
learned their business in pre-anesthetic times and it was a common 
thing to see an amputation of the leg or thigh done in sixty seconds 
and a complete lateral lithotomy under two minutes. I re 
member Sir William Ferguson, of King’s College Hospital, London, 
operating in a dress suit with much expanse of shirt front and cuffs 
and being so clean an operator that he prided himself on never 
getting a drop of blood on his white shirt. Most operators used 
an old frock coat which was never cleaned and so was soaked in the 
gore of many victims. Some washed their hands, others did not, 
the field of operation was rarely cleansed unless the wound caused 
by injury was full of dirt. All compound fractures of the leg were 
amputated at once so as to avoid certain death from sepsis, the 
only exception was that when the bone had made a punctured 
wound the wound would be closed by congealed blood and healed 
in that way under clot. 

In my last year of studentship Professor William Fraser, 
who had spent the summer in England, introduced Lister’s method 
of opening abscesses under lint soaked in carbolic oil. At this 
time there was no such thing as trained nursing, any old person was 
employed who thought they had a gift that way, and did their 
best; many of them imbibed, for at that time every patient was given 
an allowance of beer, whisky, or port wine daily and the night nurses 
especially were seldom sober. I remember in the seventies paying 
a visit to a patient in the hospital on whom I had that morning 
operated for strangulated hernia. I could not find the nurse at 
all (she supervised three flats), but my patient I found sitting out 
on the verandah in his night shirt smoking a pipe and all the obstre- 
perous or delirious patients strapped to their beds. It was a cool 
evening in the autumn and my patient died of pneumonia some 
days afterwards. 

I do not want to imply that we had no successes for I have seen 
very many brilliant successful lithotomies, removal of tumours and 
amputations, and I have even seen healing by first intention. But 
it was strange that one of our surgeons, a very skilful operator, 
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but who after operating visited his patients but seldom, had better 
results than his colleague,a much more conscientious man who 
also was fond of pathology, and liked to see the post mortems on 
his patients and fussed a good deal over his cases. Needless to say 
the latter’s results were not remarkably good. 

We knew nothing about germs at that time and thought that 
putrefaction was caused by the oxygen of the air. When Pasteur 
demonstrated that putrefaction was caused by microbes, Lister 
by his previous work, from his student days under Sharpey, was 
prepared to welcome this discovery and he says in his Third Huxley 
Lecture: ‘“‘Thus was presented a new problem; not to exclude 
oxygen from wounds, which was impossible, but to protect them 
from the living causes of decomposition by means which should 
disturb the tissues as little as is consistent with the attainment of 
the essential object.”” Since then it has been proved that putre- 
faction is not the only cause of serious mischief in wounds, for there 
are microbes which are odourless and yet produce profound septic 
effects. 

At this period, and for some time after, it was a common 
thing for the operating room orderly to be also orderly in the post 
mortem room. Hence the better results of operations performed in 
the country or private houses than those performed in hospitals. 
When I visited London in 1873, I found the results of the surgeons 
fairly good, in fact London and English surgery was always clean 
and the results excellent for that period, and this is one of the reasons 
why antiseptic surgery made such slow progress in London. 
InGermany the surgery of that time was very dirty, and neither 
personal cleanliness nor the cleanliness of hospitals a distinguishing 
feature; the results were accordingly bad, hence Listerism was 
adopted with avidity and the change to antiseptic surgery revolu- 
tionized the German methods with such amazing improvement in 
the death rate that soon they out-Listered Lister. 

When I was in Vienna in 1874-5 antiseptics had not yet been 
introduced and surgical mortality was tremendous. I never saw 
an operation for strangulated hernia recover, and sepsis prevailed 
everywhere, even the great Billroth had often disastrous results. 
Twelve years later when I visited Europe again what a change had 
taken place! Hospitals and operators clean to excess; operations 
never hitherto attempted performed successfully, a very low surgical 
mortality, and surgery invading every region of the body and an- 
hexing territory which formerly was thought to be the exclusive 
domain of the physicians. 
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In 1874 I visited Edinburgh to see Professor Lister’s work, 
and a great impression it made upon me. John Chiene was then 
his house surgeon and if I remember aright he manipulated the hand 
spray of carbolic solution which was used during the operation and 
dressings. What struck me most was the excessive care of Lister 
in his dressings, the great attention to detail and cleanliness; 
and in operating, his great deliberation. The spray was used on 
the supposition that most of the germs which infected wounds 
came from the atmospheric dust; when Lister found that the at- 
mosphere was comparatively harmless and that the organisms were 
on the skin of the patients and the hands and implements of the 
operator he abandoned the spray. As many of you may remember, 
the hand spray was replaced by a steam spray. In Germany this 
was furnished by a large boiler placed in an adjoining room which 
poured forth carbolic acid spray into the operating room and covered 
everybody with a thick Scotch mist; in fact one could scarcely see 
across the room and to protect oneself waterproof clothing had to 
be worn. This, of course, was German excess. Later von Bruns 
led a crusade agai ist the spray and ‘‘fort mit dem Spray”’ was the 
ery, and soon the spray was replaced in Germany by irrigation. 
Niagaras of water were poured over the patient and the field of 
operation, so much so that the floors were flooded and the onlookers 
had to get on chairs whilst the operator and his assistants waded 
through the flood in long rubber boots. 

Soon irrigation became out of fashion and aseptic and dry 
dressings were adopted which in ordinary surgery are used to the 
present day. In military surgery asepticism is impossible and 
resort is once more being had to antiseptics with the best results. 

The scope of surgery in comparison to what it was forty years 
ago is enormous—no cavity of the body is now shunned by the 
surgeon; had such advances been prophesied in the middle of last 
century the lunatic asylum would have been thought a fit place for 
the prophet. 

As I have said before, one of the great troubles after amputa- 
tion was secondary hemorrhage—one saw hanging out of one corner 
of the stump a number of waxed linen or silk threads; some were on 
small vesesls, others on large, and the surgeon making his rounds 
looked at the stump and pulled at one or other of these threads to 
see if they had ulcerated sufficiently to come away. Very often 
with the ligature came a gush of blood. This secondary hemott- 
hage required the reopening of the stump and the vessel secured, 
no easy matter with the instruments then in use and on a suppurat- 
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ing granulation surface. Sir James Y. Simpson, to do away with 
ligatures and their dangers introduced what he called acupressure, 
, method to compress arteries by means of metallic needles intro- 
duced in various ways. At the same time Lister began to cut both 
ends of his ligatures short and leave them to their fate buried in the 
tissues; this was before he introduced absorbable ligature of catgut. 
Although good results were obtained from acupressure, and many 
cases of healing by first intention were reported, yet Lister’s liga- 
tures won the day and soon Simpson’s method passed away and is 
now quite forgotten. 

Abdominal operations are now as safe as any other major cases 
and our knowledge of germs, how to control their evil effects and 
to prevent their invasion, makes most operations in surgery com- 
paratively without much risk. Appendicitis, or inflammation of 
the bowels as it was called, was thought to be a rare disease and was 
not considered at all surgical. The common medical term was 
typhlitis, with peri- or para- as additions. It was thought to com- 
mence in the cellular tissue around the coecum or typhlus, or ccecus. 
In a short time our greater knowledge of pathology properly placed 
the blame on the appendix. Operations were then rarely performed 
except for peri-typhlitic abscess. At first operatio is were never 
undertaken unless pus was found by the exploring needle, and the 
search for the appendix was always a matter of difficulty. The 
‘first twelve cases I operated on all died because I was only called in 
to operate when the physician thought he could do no more; then 
the surgeon was the ‘“‘dernier ressort.” At this time diagnosis was 
not easy and appendicitis was often mistaken for typhoid. It seems 
absurd now to know with what difficulty physicians and surgeons 
diagnosed this disease and then only after many anxious and 
serious consultations, whilst now every man and child in the street 
could make a diagnosis from a verbal description of the case. But 
so it is, and what is difficult and obscure in one generation often 
becomes simple and clear in the next. 

It is strange to look back and see the gradual growth of ab- 
dominal surgery; at first the only operation on the abdomen was 
an obligatory one, viz. for strangulated hernia, and this was done 
with serious forebodings. Soon operations were performed for 
ovarian tumours and ovaries without tumours, and successfully 
carried out by Lawson Tait, Spencer Wells, Keith and others. 
In fact, we are indebted largely to Lawson Tait for his pioneer 
work in abdominal and especially pelvic surgery. Ovariotomies, 
since MacDowell’s famous case, were performed from time to time 
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with occasional success, but when I studied in London, every cage 
I saw operated on proved fatal. With our knowledge of the germ 
theory and with the introduction of Listerism the obstacles to 
recovery were removed and ovariotomy became a common and 
safe operation. Surgeons rapidly adopted Listerism and ‘‘boomed” - 
it and in a short time were doing all the operations hitherto only 
suggested, such as excision of the stomach, intestines, kidney, 
spleen, etc. From pest houses German hospitals became sanita- 
riums and as the Lancet of August 13th, 1881, observed at the time, 
‘“‘our admiration for the change effected is only equalled by our 
horror of previous conditions.”” Many German surgeons advocated 
the compulsory use of antiseptics and Professor Nussbaum, in 
1881, suggested the following law: ‘‘ Any person summoned to heal 
an accidental case or wound, must no longer close it up with an 
adhesive plaster, nor examine or disturb it with a finger which has 
not been disinfected; but after the surgeon has washed his hands 
and the wound with some disinfectant (for which purpose a 5 per 
cent. solution of carbolic acid seems to be the most convenient), 
the wound must be thoroughly protected with an antiseptic 
dressing. Such dressing may consist of carbolized jute or wadding, 
chloride of zinc wadding, or some other well-known antiseptic 
material.” 

Simon first removed the kidney designedly in 1869. In 1881 
an occasional excision of the kidney is reported and papers were 
read on the subject at the International Medical Congress in London 
in 1881. I think it was Mr. Henry Morris who first successfully 
removed a stone from the kidney where there was no suppuration 
(in 1880). I first excised a kidney successfully in 1884 and a stone 
in 1886. My first gall stone operation was in 1890. 

It is interesting to look back on the past literature and to 
study the conditions of surgery at that time. In 1888 I gave the 
surgical address before the Canadian Medical Association in Ottawa 
and spoke among other things of the surgery of the abdomen and 
the information given below is extracted from that address: “It 
was strongly advised that all cases of intestinal obstruction be 
handed over to the surgeon and not kept on medical treatment by 
the physician until it was too late to operate.” Surgical treatment 
was recommended in all cases of suppurative appendicitis and a few 
advanced surgeons advocated early operations. Typhoid perfora- 
tions were being occasionally operated upon, always with fatal 
results. It was found out accidentally when operating for tumour 
in a mistaken diagnosis that tubercular peritonitis could be cured 
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by opening the peritoneal cavity. Perforating gunshot wounds of 
the abdomen were being immediately operated upon. Radical 
cure of hernia was becoming a safe and fashionable operation. 
The surgery of the gall bladder was looming up as an accepted 
and successful fact. Lawson Tait reported thirty cases of chole- 
cystostomy with one death. Credé, of Dresden, had had only five 
cases with one death, and Langenbuch, of Berlin, had collected 
seventy-five cases of cholecystotomy with two relapses, eleven 
deaths, and sixteen cases with fistula resulting. He advised against 
operation when the stones were in the common duct. 

Occasional cases of operations on the stomach, intestines, 
spleen and pancreas were reported but with few successes. The 
operations of nephrectomy and nephro-lithotomy had become well 
established. In 1888 prostatic surgery was yet in its fatal infancy, 
though tumours of the bladder were being operated on. In other 
departments of surgery, the brain and spinal cord were fields of 
operation just becoming known through the work of Victor Horsley, 
Keen, Macewen, Weir and others. 

Surgery is still advancing and is enlisting more votaries than 
ever, nearly every new graduate wishes to become a surgeon. 
Every small place has now a well equipped hospital with excellent 
facilities and every opportunity is offered for the prosecution of 
the art of surgery. I am afraid there is often more art than science 
and much unnecessary operating because now most operations are 
comparatively safe. There is something more than mere mechani- 
cal skill needed by surgeons. The most important attributes of a 
surgeon are judgement and knowledge when to operate and when 
not to operate and when to stop—mechanical knowledge of surgery 
can never teach this. I remember some years ago visiting a small 
town west-of Montreal, and operating in a well appointed little 
hospital, where I was shown no less than four cases of extir- 
pation of the uterus operated on by four different surgeons, all I 
am happy to say convalescing (the patients, not the surgeons). 
What amazed me was that there should be such a necessity for so 
many such operations in so small a place. In our own large hos- 
pitals in Montreal I had never seen so many cases together in the 
gynecological wards. I remember hearing of another case where 
a good surgeon in a large city of the United States operated for 
appendicitis on the only child of very prominent people. After 
removing the appendix, as the cecum, or what they thought was 
the cecum, was full of feeces, it was opened and the feces evacuated 
and then the wound was closed. A few days later a fecal fistula 
appeared which would not close. The boy’s condition from the 
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continuous drain and irritation became bad and an anastomosis 

operation was advised and done. Still the fistula continued and 
he grew rapidly worse. He was brought to Philadelphia and a 
prominent surgeon was consulted, who told me the tale. An 
exploratory incision was made but nothing could be done as there 
was so much agglutination of the intestines and the boy’s condition 
so serious. At post mortem it was found that the appendix 
was still in situ and had never been removed. It was the upper 
part of the ileum and not the cecum from which the feces had 
been evacuated and which was fistulous, but the anastomosis of 
the ileum with the colon had been a perfect success. Hence you 
see here a well marked case of technical skill without knowledge. 
I could relate many analogous cases, but refrain. 

As long ago as 1887 Professor Bergmann, at the German 
Scientific Medical Association, spoke the following impressive 
pregnant words which are applicable even to-day. He said: 
‘“There is more or less rivalry between medicine and surgery in the 
case of disease, but further progress in surgery can only take place 
through an increased knowledge of internal medicine. Surgeons 
must now avail themselves more of the accurate means of investi- 
gation which one owes to physicians, auscultation and percussion, 
thermometry, chemical, microscopical and electrical investigations. 
As long as internal medicine remains guardian of scientific medicine 
and scientific principles, so long will it remain the parent tree of 
which surgery is only the branch. . . . It follows from what has 
been said that surgery owes all its recent development to clinical 
medicine and just as antiseptic treatment is the product of careful 
observation in etiology, so the energetic procedures of internal 
surgery will have successful results only when firmly established 
by the methods of clinical medicine; otherwise surgery will sink in 
the hands of expert specialists to a mere display of manual dex- 
terity.”’ 

Surgeons soon felt that they could not be good internists and 
have a competent knowledge of all branches of surgery, so this has 
led to team work in private and public hospitals which makes for 
such efficiency and enables the surgeons to do an enormous amount 
of work. This method, however, is apt to make the surgeon 4 
mere operating machine and may not work out for the entire good 
of the profession. It is better for a surgical department to have 
a head who has gone through all the stages of medicine including 
a sound course in pathology and pathological chemistry and who 
has a good training in clinical medicine. Of course, his depart- 
ment is equipped with a staff of specialists in pathology and chem- 
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istry but he himself should be the guiding hand and suggest and 
direct the work to be done. It goes without saying that everyone 
who practises in the country must do some surgery but he should 
not attempt it without having had some hospital training as a surgi- 
cal interne after graduation. The tendency of the younger surgeons 
is to look upon the older man as having had no proper training, 
they call us pre-scientific and seem to think that laboratory methods 
are everything. I remember a pathologist giving a lecture to the 
incoming students in a medical school and he told them that labora- 
tory methods had supplanted all others, including experience which 
the older men prided themselves upon. I had happened to have 
had some ten days before a serious gunshot wound of the arm in a 
boy where the brachial artery and biceps muscle and some of the 
nerves had been shot away, where in fact the whole arm was shatter- 
ed. He had pulled the gun to him by the barrel when it went 
off. The whole forearm was wax-like, bloodless, cold and absolutely 
no circulation existed. I was advised to amputate immediately 
by a colleague but refrained, and after treating and dressing the 
wounded arm wrapped the extremity in layers of cotton wool. In 
twenty-four hours there was a slight flush in the fingers and in 
three days the limb was warm and afterwards the case went on 
well. Now I asked my friend the lecturer how he could tell by 
any laboratory method whether to amputate or wait. Of course, 
he could give no answer and no doubt he thought he was quite 
right, but he had never practised surgery and had never been up 
against a case which required judgement and experience and yet 
he was quite willing to speak ‘‘ex cathedra” to men who were going 
to practise medicine and surgery. I may say the boy alluded to has 
a most useful right arm with which he can play a good game of 
tennis. As the Psalmist says, ‘“‘I am wiser than the aged”’ so say 
the younger men of every generation, but remember what Huxley 
says: ‘we are none of us infallible, not even the youngest.” I 
admit as we get older we become more conservative and perhaps 
procrastinate, but this is the infallible result of long experience. 

How many methods have we older men seen come and go, 
lauded to the skies by eloquent advocates both in societies and 
journals; we often hear of remedies and methods by which every 
case is cured, and dozens who have made use of them print undi- 
gested articles confirming the originators’ views and improving on 
them; some would find them only suitable on selected cases, and 
finally this remedy or method is forgotten because it is of no value 
and could not stand the test of experience as Byron said in his 
poem, ‘English Bards and Scotch Reviewers” ; 
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‘Thus saith the Preacher: ‘Naught beneath the sun is new 
What varied wonders tempt us as they pass? 

The cow-pox, Tractors, galvanism, gas, 

In turn appear to make the vulgar stare 

Till the swoll’n bubble bursts and all is air!’”’ 


Although I am as much an advocate of laboratory methods as the 
most scientific younger surgeon, yet they should not replace those 
powers of observation which are the great asset of the medical 
man. I fear a tendancy to do so, for the recent graduate dares 
not diagnose a fracture without x-rays, a typhoid fever without a 
Widal, syphilis without a Wassermann, and so on. We cannot 
always carry a laboratory or hospital appliances about with us 
so we should not depend too much on the use of mechanical means 
in diagnosing disease and should not let our powers of observation 
atrophy. Time, no doubt, will remedy this state of affairs and 
things will bear their proper proportion to one another. Some are 
very sceptical that this will occur and think there is nothing true 
or sure but mutability, as Moore says, 


“This world is all a fleeting show 
For man’s illusion given; 

The smiles of joy, the tears of woe, 
Deceitful shine, deceitful flow, 
There’s nothing sure but heaven.” 


For the sake of the wounded in the present awful war it is 
fortunate that surgery has attained such a high pitch of efficiency 
and that hospitals are now so well arranged and managed. What 
a contrast to that which existed in the Crimean War when Florence 
Nightingale did so much to clean out the Augean stables whose 
doors were closed with red tape. Now from the field to the base 
hospital everything is done for the wounded in the quickest possible 
time and in the most skilful manner and the proportion of recoveries 
is proportionately large. I am glad that Canada is doing so well 
and is so eager to establish hospitals. The universities deserve 
great commendation for the way they have come forward to man 
the various hospitals with their best teachers, best surgeons and 
physicians and specialists. All honour to them and to the Can- 
adian nurses and students who go with them. We are all sure the 
work will be well and scientifically done and reflect credit not only 
on the British Empire, but on the whole of Canada and its pro- 
fessional men and women. May God go with them and prosper 
them! 
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APPENDICITIS: AN APPRECIATION OF THE 
OCHSNER METHOD 


By Everett §S. Hicks, M.D. 
Brantford, Ontario 


A VISIT to the Ochsner clinic in Chicago convinced me that it is 

a mistake to be rash in operating, at sight, on many cases 
and that at times the statement ‘‘that the operation was too late”’ 
might be qualified by the addition ‘‘or the time for operation 
badly chosen.” 

In reporting two hundred consecutive cases of appendicitis 
without a death the points of interest are: 

1. Sixty-four cases were not treated surgically during the 
acute attack. 

2. One hundred and thirty-six were operative cases. Of these 
forty-nine were acute cases operated on as soon as they came under 
observation—twelve were pus cases of whom eight had an abscess 
drained only, and four had both abscess drainage and removal of 
appendix, while eighty-four were of the chronic type or were oper- 
ated after the acute attack had well subsided. 

3. Principles of treatment. The medical: treatment if it can 
be called such was prohibition of food, physic, and generally of 
water. Lavage at times. Rest in bed. Mild heat locally. All 
cases seen in the first forty-eight hours were operated on at once 
if willing, a few were operated 01 on the third day, but cases from 
the fourth to ninth days, were, especially if very ill, treated medi- 
cally and a safer time waited for. 

When one states that the cases were divided between country 
practice, private hospital, and city hospital work the Ochsner treat- 
ment can be commended as a safe and practical outline for 
guidance even under such varying conditions. 
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BACTERIOLOGY OF HODGKIN’S DISEASE 


A REVIEW 
By Lawrence J. Roza, M.D. 


Associate Professor of Pathology, McGill University, and Director 
the Pathological Laboratory, Montreal General 
Hospital, Montreal 


HATEVER is presented as the possible cause of any disease, 
the etiology of which has not been definitely established, is 
worthy of careful consideration, provided the investigations upon 
which the suggested etiology is based have been done with the 
care that scientific medicine of to-day demands. This is especially 
true when, as the result of such investigations, there is offered a 
specific cause for one of the pathological conditions that has been 
classed by some of the most careful workers as belonging to the 
group of true tumours. 

I wish to discuss this evening the present status of the bac- 
teriology of one of this group of pathological conditions—Hodgkin’s 
disease. 

Since Hodgin isolated from the lymph node hyperplasias, a 
group which clinically and pathologically fulfilled certain conditions, 
the pathological study of this group now known as ‘‘ Hodgkin’s 
Disease” has largely centred around three chief points: (1) The 
relation of these hyperplastic nodes to neoplasms; (2) their relation 
to the tubercle bacillus, and (3) the presence or absence of a specific 
cause for them. 

The finer histological studies of the lesions in the lymph nodes 
in Hodgkin’s disease, have generally been interpreted in one of 
two directly opposed ways: (1) that the characteristic changes 
are those of a true tumour whose essential cellular elements belong 
to the lymphatic series of cells; (2) that the histological changes 
found in these nodes are not those found in true tumours, but on the 
other hand are to be attributed to some irritating agent or agents 
the tissue reactions to which result in a chronic inflammatory 
change of a special, though not absolutely uniform type. The 
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supporters of these two views then have referred to the histological 
findings in the lymph nodes as evidence in support of the conclusions 
reached. Those who would have you interpret Hodgkin’s disease 
as a true tumour primary in the lymph nodes, would place it in the 
group of lympho-blastomas; while those who interpret the histo- 
logical picture as that of a chronic inflammatory nature, would have 
you accept some known or unknown, though specific, type of irritant 
as the causative agent. Among those who have held that Hodgkin’s 
disease is a special type of chronic inflammatory reaction, are, 
Longcope, McCallum, and Dorothy Reed. In his recent text- 
book Professor Adami expresses the opinion that the lymph node 
changes in Hodgkin’s disease are not those of a true neoplasm, but 
are of a chronic inflammatory nature. 

The relation of tuberculosis to Hodgkin’s disease has been 
thoroughly studied, and the consensus of opinion in regard to this 
relation may be summarized as follows: Hodgkin’s disease is 
neither the result of the toxine of the tubercle bacillus, acting 
directly upon the lymph nodes themselves, nor is it the result of 
toxic substance ined into the lymph nodes from some adjacent 
focus of tuberculosis. The two diseases may, however, occur in 
the same individual, and may even involve the same lymph node. 
When one considers the great prevalence of the lesions due to the 
tubercle bacillus, the presence of such lesions in the hyperplastic 
nodes in Hodgkin’s disease is to be expected, if a sufficient number 
of cases of this disease are studied. There are few pathological 
conditions that are not in some instances complicated by the pres- 
ence of lesions produced by the tubercle bacillus. 

There has always been an active interest in the bacteriology 
of this disease, but only comparatively recently have any encourag- 
ing results been obtained. These results have not come by accident 
but have been made possible by the increasing co-operation between 
the clinician and the pathologist, and by the application of newer 
and better bacteriological technique. Comparatively recently 
Frenkel and Much have published an article upon certain micro- 
scopical findings in the lymph nodes in this disease. These authors 
treated the lymph nodes from thirteen cases of Hodgkin’s disease 
with antiformin, and made a microscopical study of the material 
Temaining after this treatment. In twelve out of the thirteen 
cases they were able to demonstrate organisms which they thought 
were tubercle bacilli, or organisms closely related to them. These 
findings are of interest as they bring before us again the relation 








770 THE CANADIAN MEDICAL 





of the tubercle bacillus, or organisms closely simulating it, to 
Hodgkin’s disease. 

The more recent workers upon the bacteriology of Hodgkin’s 
disease have interested themselves not so much with the mor. 
phology and staining reactions of bacteria, obtained in smears and 
sections made from the nodes, as upon cultures made from them, 
Negre and Mieremet report the results of cultures made from the 
lymph nodes in two cases of Hodgkin’s disease. From each of these 
cases they isolated an organism which closely resembles the one to 
be described later. 

During the past two years Bunting and Yates have been active- 
ly interested in Hodgkin’s disease, and have published several 
articles upon the subject. These publications have dealt with 
several aspects of the disease, but I wish to refer to but one of them, 
—its bacteriology. 

Bunting and Yates have isolated a diphtheroid organism from 
the lymph nodes removed from a number of cases of Hodgkin’s 
disease, and have studied the cultural and staining characteristics 
as well as the pathogenic properties of this organism. The patients 
from whom the lymph nodes were removed showed the clinical 
signs and symptoms of Hodgkin’s disease, and the lymph nodes 
themselves showed the pathological changes found in this disease. 
Their own interpretation of the results obtained from their bacterio- 
logical studies can best be illustrated by the following summary: 

From three out of five cases in which a bacteriological examina- 
tion has been made, a diphteroid pleomorphic organism has been 
isolated in pure culture. In the remaining two cases this organism 
was recognized but was not recovered in pure culture. “The 
morphology, cultural and staining reactions of the organisms 
recovered from these cases are briefly as follows: They are faculta- 
tive anerobes, Gram-positive, not acid-fast, and vary greatly in 
their morphology, depending on a number of factors, e.g., their age, 
the medium employed, and the fluid content of the medium. 
Pleomorphism is a pronounced feature; coccoid forms, long forms, 
beaded forms, and club-shaped involution forms are present. 
Branching forms are present, especially on the egg medium; on 
certain media polar staining forms are present. Plate cultures 
show rounded, glistening, grey colonies which at the end of twenty- 
four hours gradually become opaque white. There is a central dark 
spot in the colony and a fine stippling of the growth.” 

Since the publication of the article from which the above quota- 
tion is taken these same investigators have reported the results 
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thus far obtained by inoculating animals with the diphtheroid 
organism they have isolated. They report that they have been 
able by repeated inoculations, not only to infect monkeys (Macacus 
rhesus) but these animals have shown a blood picture typical of 
that of early Hodgkin’s disease, and later have developed chronic 
lymphadenitis that corresponds grossly and microscopically with 
Hodgkin’s disease of the same duration in man. They have not 
only succeeded in producing these gross and histological changes in 
the monkey, but they have recovered from the enlarged lymph nodes 
a diphtheroid organism similar in every way to the organism in- 
jected. In one of their articles they say: 

“Thus, since our experiments demonstrate that the diph- 
theroid organism is pathogenic for monkeys, that it produces a 
progressive enlargement of the lymph nodes with lesions similar 
to those of Hodgkin’s disease in man, and further, that the blood 
changes in the monkey are similar to those in man, we feel fully 
assured of the etiological relationship of the diphtheroid organism, 
Bacterium Hodgkini, to Hodgkin’s disease.’ 

Bunting and Yates thus make clear their attitude toward the 
organisms they have isolated and studied. 

In a paper recently published by Bunting, in which he sum- 
marises his own work upon this disease, there are two points that 
are important in relation to his own idea of the disease in question 
and their bearing upon the observations of others, to which refer- 
ence will later be made. Bunting states that a careful search will, 
in the majority of cases, reveal a primary inflammatory lesion, and 
that this lesion will be found to have been present before the en- 
largement of the lymph nodes occurred. 

While these primary lesions are most frequently i in the mouth, 
the tonsils and the nasal passages or their sinuses, they may occur 
elsewhere. In one case primary in the lymph nodes i in the inguinal 
region, a cystitis had preceded the glandular enlargement. In those 
cases where the lesions are confined to the mesenteric lymph nodes 
and lymphatic tissue of the intestine, Bunting believes that the 
primary source of infection is through the mucous membrane of the 
gastro-intestinal tract. 

If we are to accept Bacterium Hodgkini as the specific cause 
of Hodgkin’s disease, the observations made by Bunting in regard 
to the presence of a primary lesion outside the lymph nodes are 
Important ones. The importance is readily understood when we 
recall the relation of bacterial invasion of lymph nodes in general. 
Rarely are they primarily infected by bacteria. So frequently is 
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their involvement secondary to some primary focus elsewhere that 
an infected lymph node to the surgeon means a most careful search 
for the primary lesion. Very much the same attitude is taken ip 
the post-mortem room. 

Bunting’s view in regard to the frequency and importance of 
& primary source of infection without the lymph nodes has offered 
to him the suggestion that surgical procedures in this disease may 
do harm to, rather than benefit, the patient. He says: “So in 
Hodgkin’s disease, the primary group of glands for a considerable 
length of time protects the body from the toxins elaborated by the 
infectious agent. The removal of that group of glands—the in- 
fected ones—by its ultimate sclerosis or by the hand of the surgeon, 
while the primary focus remains intact, exposes the body to an 
extension of the process to further glandular groups, and eventually 
to an anemia and cachexia.” 

Billings, of Chicago, in a paper on ‘‘ Mouth infections as a 
source of systemic disease”’ refers to five cases of Hodgkin’s disease, 
in each of which the x-ray showed the presence of an alveolar 
abscess. From these abscesses Bacterium Hodgkini was isolated. 

Besides the work of Bunting and Yates, the results of the in- 
vestigations of others upon the bacteriology of this disease have 
already been reported or reference made to them in the discussions 
of certain papers. 

E. C. Rosenow in a recent paper on ‘‘The newer bacteriology 
of various infections as determined by special methods,”’ states 
that he has isolated a diphtheroid organism from the blood of four 
cases of Hodgkin’s disease during the febrile stage of the illness. 
He also refers to his having isolated a diphtheroid organism from 
the hyperplastic lymph nodes of a number of patients. In the 
discussion of this paper and one given by Billings at the same 
meeting, Billings states that the lymph nodes from which Rosenow 
isolated a diphtheroid organism were not all alike histologically. 
Some of them were typical of Hodgkin’s disease; others were lym- 
phocytoma or tuberculosis. 

Libman, in, discussing a recent paper, refers to the results of 
Cellar, who found an organism very similar to the one described 
by Bunting and Yates, not only in Hodgkin’s disease but in other 
types of lymph node hyperplasia as well. Two of the cases were 
typical tuberculosis. Libman also spoke of an investigation now 
being done in the laboratories of the Mount Sinai Hospital upon the 
application of the complement fixation test in Hodgkin’s disease. 
In no case has this test been positive. Stengel, on the other hand, 
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in discussing a paper, says: “‘It seems to me we are sure this organ- 
igm is the specific organism in Hodgkin’s disease.”’ 

Dr. E. H. Falconer, now of the Medical Department of the 
University of California, and myself, have had the opportunity of 
making a bacteriological examination of the lymph nodes from one 
case of Hodgkin’s disease. This opportunity was made possible 
through the co-operation of Dr. J. M. Elder, into whose service the 
patient was admitted. We were informed of the presence of the 
case in the hospital and given ample time to prepare the special 
media and materials for carrying out the technique to be used. 
When Dr. Elder was to remove several glands for diagnosis we 
were present and the special glands to be removed were selected by 
us. The very strict antiseptic precautions we requested were 
scrupulously carried out by him. By this means we obtained not 
only the exact tissue desired but obtained it in such a way and at 
such a time as was best suited to us. 

The clinical aspect of this case, including the blood picture 
and the gross and histological findings in the lymph nodes, cor- 
responded to that found in Hodgkin’s disease. The results of our 
work upon this case, as it bears upon the bacteriology of Hodgkin’s 
disease, may be summarized as follows: 

An organism similar to that described by Bunting and Yates 
has been recovered in pure culture from the lymph nodes in this 
case and also found in stained smears and sections made from them. 
This organism has been injected into monkeys without any definite 
result. The negative results of these inoculations cannot be con- 
sidered as conclusive evidence in support of the non-pathogenicity 
of Bacterium Hodgkini for monkeys. Not all of Bunting and 
' Yates’ cultures were pathogenic for monkeys. Their positive 
results seem to have resulted from the high virulence which one 
of their organisms had attained. 

While neither Dr. Falconer nor myself claim that the organism 
we have isolated is the specific cause of the disease in question, 
we feel sure of at least two points: (1) That the organism we have 
isolated came from the lymph nodes, and (2) that it was in the 
nodes at the time Dr. Elder removed them. 

The knowledge of the presence of a group of diphtheroid 
organisms does not date from the discovery of a member of this 
group in the lymph nodes in Hodgkin’s disease; they are well 
recognized and have been especially studied in their relation to 
Bacillus Diphtheria. They have also been found in the lesions 
Present in leprosy, as well as in the lymph nodes draining these 
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lesions. In the laboratory of the Montreal General Hospital we 
have for some time recognized the presence of a member of this 
group in the genito-urinary tract. Recently my assistant, Dr. 
Scott, has isolated it from the urethra of several cases, some with 
and some without acute lesions. 

One of my recent colleagues in the Peter Bent Brigham Hospi- 
tal, Boston, Dr. Walker, informs me that he has recovered a diph- 
theroid organism culturally similar to that described by Bunting 
and Yates, in a blood culture from a patient without any signs or 
symptoms of Hodgkin’s disease. A second blood culture from this 
patient was sterile. He is of the opinion that the organism in this 
particular case is to be looked upon as a contamination. 

From this brief review of the present status of the bacteriology 
of Hodgkin’s disease the following conclusions seem to be warranted: 

1. Bacilli have been found in smears and sections made from 
lymph nodes in Hodgkin’s disease. 

2. A diptheroid pleomorphic organism has been isolated in 
pure culture from the lymph nodes of a number of patients who 
showed the clinical signs and symptoms of Hodgkin’s disease, and 
whose lymph nodes, grossly and microscopically, correspond to 
those found in this disease. 

3. A diphtheroid organism has been cultivated from the 
hyperplastic lymph nodes found in diseases other than Hodgkin’s 
disease, among them cases of tuberculosis. 

4. A diphtheroid organism has been recovered from the cir- 
culating blood in cases of acute Hodgkin’s disease. 

5. A similar organism has been isolated from focal lesions in 
the mouths of patients suffering with Hodgkin’s disease. 

6. Those who have worked upon the bacteriology of this 
disease, or who have expressed an opinion concerning such work, 
fall into two groups. In the first group are those who, with Bunting 
and Yates, believe the Bacterium Hodgkini is the specific cause of 
Hodgkin’s disease. The second group consists of those who wel- 
come the work thus far done upon the question, but at present 
take an attitude of ‘“‘watchful waiting.” 
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THE PRACTICAL VALUE OF A KNOWLEDGE 
OF THE SYMPATHETIC AND AUTONOMIC 
NERVOUS SYSTEM 


By J. W. McInrosn, M.D. 


Vancouver, B.C. 


[? seems rather anomalous. that while internal medicine is much 
more concerned with the viscera than with the rest of the body, 
the importance of a knowledge of its nerve supply has been con- 
sidered in inverse ratio with that of the cerebro-spinal system. 
Only recently has this field revealed an interesting and complex 
mechanism which is shedding light on the functions of the organs 
themselves, and on the body generally. While much still remains 
in darkness, enough has been elucidated to make it impossible in the 
time at my disposal to do more than call attention to the practical 
applicability of some of the findings. To do so, however, it will be 
necessary to give a brief outline of the subject in its broad aspect. 

The nerve supply to the sense organs and the voluntary muscles 
comprises the cerebro-spinal or animal or somatic system. The 
involuntary or automatic supply to the internal organs containing 
the involuntary muscle fibres or secreting glands is the sympathetic 
or vegetative or visceral nervous system, including the smooth 
muscles of the stomach and intestines, genital apparatus, the blood 
vessels, skin and eye; also the sweat, lachrymal, salivary, mucous, 
gastric and intestinal glands and the liver, pancreas, kidneys and 
glands of internal secretion. 

The sympathetic nervous system is composed of a chain of 
serially disposed ganglia, bound to each other by intervening 
hervous cords and placed one on either side of the vertebral column 
from the base of the skull to the coccyx. In addition to these 
gangliated cords, the sympathetic system includes certain dense 
plexuses of nerves and numerous scattered ganglia. The whole is 
most intimately connected with the cerebro-spinal nervous system. 

Morphology. Considering its structure, functions and develop- 
ment, there appear to be two separate structures represented in the 
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sympathetic nervous system—the spinal and the sympathetic 
elements, a union of two distinct elements—fibres of cerebro-sping] 
origin and sympathetic cells and fibres. These possess a vital ac 
tivity, apart from their connexion with the central nervous system, 

It is essentially a longitudinal cord or column, associated with 
involuntary muscles and glandular tissues and particularly related 
to the organs in the splanchnic area—not truly segmental, only 
quasi-segmental. Even its grey rami assume a segmental character 
in consequence of their connexions with the spinal nerves. 

The sympathetic system is likely the representative of an 
ancient architecture independent of the cerebro-spinal system. 
From every point of view it is differentiated from the cerebro-spinal 
system, though inextricably united with it and subservient to it. 
While the cerebro-spinal system is in control, yet it is directly 
subject to the sympathetic, for if there is abuse of power, the worker 
suffers—the viscera deteriorate and the central nervous system in 
turn suffers as a consequence. 

At the cephalic end each sympathetic cord is continued in a 
plexiform manner into the cranial cavity along with the carotid 
artery. At the caudal end the two are connected by the coccygeal 
ganglion. 

The centripetal or afferent paths of the sympathetic are still 
not well understood; the centrifugal or efferent paths are fairly 
well known. 

In the cerebro-spinal nerves the axis cylinder of a single neurone 
stretches from the anterior horn cell to the muscle ending, without 
interruption. 

In the sympathetic there are at least two neurones in the path 
from the smooth muscle or secreting gland to the cerebro-spinal 
axis. Thus of the two neurones connecting the spinal cord with a 
viscus the first has a cell body in the spinal cord, and its medullated 
axone—the preganglionic fibre—runs through the anterior root of a 
spinal nerve and through the white ramus communicans, into the 
sympathetic system, sometimes passing through several sympathetic 
ganglia to terminate in an end-arborization upon the cell-body of 
the second neurone of the path, in some sympathetic ganglion. 
The axis-cylinder of the second neurone is non-medullated and is 
called the post-ganglion fibre; it goes from the ganglion to innervate 
the smooth muscle fibre or secreting gland. A substance called 
myoneural or adenoneural intervenes between the nerves and the 
muscle or gland. Barker says it is in this medium that the ions of 
sodium calcium, etc., exercise important functions. 
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The visceral nerves are intermediate between the cerebro- 
spinal system and the internal organs. Both the central nervous 
functions and the visceral functions are largely dependent upon those 
of the visceral nerves. The visceral nerves are therefore dependent 
both upon the regulating messages from the cerebro-spinal system 
and the controlling action of the internal glands and other parts of 
the body, excited chemically through hormones and other products. 
This then is one method in which the internal glands may control 
the viscera. The action of the internal glands on non-striped 
muscle and secreting gland is also much influenced by the nature 
and amount of basal ions present, especially those of calcium, 
magnesium and sodium. 

The two divisions of the Sympathetic. Many of the viscera have 
long been known to have a double nerve supply. For example the 
sympathetic innervation was known to accelerate the heart rate 
and the vagus to inhibit it: the sympathetic to inhibit the smooth 
muscle fibres of the gastro-intestinal tract, and the vagus to stimu- 
late it: the sympathetic to dilate the pupil and the oculo-motor to 
contract it. 

Recently it has been shown that this double antagonistic 
nerve supply holds throughout the whole body for all smooth 
muscles and secreting glands, and that there are afferent and efferent 
paths in each system. 

Langley calls the two systems taken together the autonomic 
system. Writers recently, however, favour limiting the name auto- 
nomic or vagatonic to those parts of the system which are connected 
chiefly with the mid-brain through the oculo-motor nerve, with the 
medulla-oblongata through the vagus and glosso-pharyngeal, and 
with the sacral part of the spinal cord through the pelvic nerve. The 
sympathetic is then reserved for the old sympathetic system con- 
- nected as shown above chiefly with the cervical, thoracic, and lum- 
bar portions of the spinal cord. 

It has been further shown that each of these systems carries 
two sets of fibres, one favouring and the other inhibiting the main 
function of each system. 

Some organs, for example, in the intestinal canal, the plexuses 
of Auerbach and Meissner, have a nervous mechanism of their own, 
only partly subservient to the autonomic and sympathetic systems. 
It is just possible that this represents a still older system than the 
sympathetic proper. 

The antagonistic action of the two systems as to symptoms 
is shown in this table: 
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(It will readily be understood that a hyperaction of one system 
will give symptoms similar to a hypoaction of the other.) 


ES 


SYMPTOMS OF HYPERACTION OF SYMPA- HYPERAUTONOMIC OR 








THETIC OR HYPOACTION OF AUTONOMIC VAGOTONIC 
OR VAGOTONIC HYPOSYMPATHETIC 
Pupil—Dilatation. Contraction. 
Ciliary muscle— Accommodation spasm. 
Lev. palpabre (unstriped pt.)—Wide lid slits. Narrow lid slits. 
Muscle of Miller—Exophthalmos. Enophthalmos. 
Saliva—Inactive. Free flow. . 
Oral blood vessels—Dilate-congestion. Contract—pale. 
Cerebral blood vessels—Contract—mentally inactive |Dilate—mentally active. 
Cutaneous blood vessels of head—Constricted—pale 
face. Dilated—red face. 
Lachrymal glands—Inactive. Free flow. 
Sweat Glands—Inhibited—dry skin. Stimulated—moist skin. 
Mus. arect. pilorum—Stimulated—hairs erect. Paralyzed—hair flat. 
Heart muscle—Stimulated—rapid pulse. Inhibited—slow pulse. 
Coronary blood vessels—Dilated. Constricted—tendency to angina 
pectoris. 
Intestinal blood vessels—Constricted. Dilated. 
Oesophagus—Relaxed. Contracted. 
Cardia—Paralyzed. Excited—cardiospasm. 
Stomach tonus—Diminished (e.g. acute dilatation of |Increased. 
stomach). 
Stomach peristalsis—Paralyzed. Increased. 
Stomach secretion—Diminished—hypoacidity (HCl).|Increased—hyperchlorhydria. 
Pylorus—Paralysis—regurgitation. Increased—pylorospasm. 
Intestinal motility—Paralysis—stasis. Excited—hypermotility or entero- 
spasm. 
Colon—Relaxed—constipation. Excited—diarrhcea or spastic con- 
stipation. 
Sphincter ani—Relaxed. Anal cramps 


Gall bladder—Relaxed. 

ous biliary colic. 

Pancreas secretion—Inhibited—glycosuria. Excited—carbohydrate tolerance. 

Bronchial muscles—Inhibited—care inhalation pneu- |Excited—spasm—tendency to 
monia in anesthesia. asthma. 

Sphincter vesice—Contracted—tendency to re- |Relaxed—inc. frequent micturition 
tention. —tendency to incontinence. 

Detrusor vesice—Relaxed—tendency to retention. |Contracted—inc. frequent mictu- 

rition—tendency incontinence. 

Uterus (pregnancy)—Contracts. Relaxes. 

Uterus (gravid)—Relaxes. Contracts. 

Mus. retract. penis—Contracts. Relaxes. 

Sugar tonus—lIncreases. 

Heat tonus—Increases. 

Pigment cells—Contract. 

Hands and feet—Warm and dry—dermographia,etc. 

Eosinophil count—Low. 
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Organic motor reflexes. The observation of the sympathetic 
reflexes is useful also in this study. They are: 


Cilio-spinal Pinch or scratch skin of neck. Pupil dilates. 
Scrotal Stroke or apply cold to perineum Dartos contracts. 
Internal anal Distention of anus by finger Int. sphincter ani contracts. 


REFLEX CENTERS NOT IN THE CORD AS FORMERLY TAUGHT 


Vesical Distend or irritate bladder or perineal Bladder wall contracts. 
urethra or from cerebrum. 

Rectal Distend or irritate upper part of rectum Rectum wall contracts. 

Genital From cerebrum or periphery Corp. Cav. Erec. 

Uterine Distention or irritation of uterus Uterus contracts. 


In the average healthy individual there is maintained an equi- 
librium between these two systems, the autonomic and sympa- 
thetic, subject to all the physiological variations and physical needs 
of the body. This balance is kept up through the constant stream 
of stimuli arriving by the nerve paths and also by the direct chemical 
actions on the system, of hormones from the internal glands or 
elsewhere. The points of possible intervention are so innumerable 
and the variety of stimuli is so great that it seems hopeless ever to 
be able always to diagnose accurately either the point or nature of 
the intervention. 

In marked variations from the normal one finds many cases 
which show a pronounced tendency to an over or under action of 
one or other system and by keeping in mind the symptoms of hyper- 
tonus or hypotonus of the sympathetic or the autonomic system 
one finds many individuals who may be classed either as having a 
vagotonic or autonomic constitution or a sympathicotonic consti- 
tution. Eppinger and Hess were the first to establish the clinical 
conceptions of vagotonia and sympathicotonia, and Barker and 
Sladen have made quite a clinical study showing the frequency of 
the occurrence of pronounced classes, especially in neurasthenics, 
hysterics and psychasthenics and in disturbances of the thyroid, 
pituitary, adrenal and genital glands. There are, however, many 
patients who show pronounced over or under action of one or other 
system in only one place or in more. There are likewise mixed 
cases showing for instance sympathicotonic symptoms in one organ 
and vagotonic symptoms in another. 

A vagotonic (or autonomic) constitution shows: 

1. Various clinical symptoms indicating hypertonus in the 
cranio-sacral autonomic system. 
2. Hypersensitiveness to pilocarpine administration. 
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3. Relative insusceptibility to sympathetic stimuli and 
therefore a tolerance for adrenalin. 

A sympathicotonic constitution shows: 

1. Various clinical symptoms and signs of hypertonus in 
the sympathetic system proper. 

2. Hypersensitiveness to adrenalin administration. 

3. Relative insusceptibility to pilocarpine and atropine, 

Electrical stimulation. The effects of electrical stimulation of 
the two autonomic systems is to get the physiological results known 
to ensue in each system by an activity of the nerves concerned. 
In other words electrical stimulation of the sympathetic or vago- 
tonic nerves gives the symptoms and signs of a hyperaction of each 
respectively as given in the table of symptoms and is similar to a 
chemical stimulation, as by the drugs which are known to have 
specific action on the separate systems. 

Drugs. Some of the drugs having a specific effect on one or 
other system: 

Curare has a paralyzing effect on the nerves of the voluntary 
muscles only and therefore is of no service in the study of the 
sympathetic. 

Atropine on the other hand is known to paralyze the endings of 
the vagotonic or autonomic nerves, having a chemical selective 
action thereon and no action on the voluntary muscular system. 
For a single test 1-50th to 1-100th grain is used hypodermically. 
It acts more on the head and heart than on the caudal organs, having 
little effect on the sacral autonomic fibres innervating the pelvic 
viscera. 

Pilocarpine stimulates the vagal or autonomic system. Its 
maximal action is on the secretory fibres, having little effect on the 
cardio-inhibitory fibres. It may be used grain 1-6th to 1-20th 
hypodermically. 

Digitalis also stimulates the vagal system. 

Choline from the cortex of the adrenal glands antagonizes 
epinephrin from the medulla and stimulates the vagotonic or 
autonomic system. 

Nicotin acts on both systems, interrupting conduction at the 
synapse, i.e., the junction of the pre-ganglionic fibres with the cell 
bodies of the neurones which give rise to the post-ganglionic fibres 
in the ganglia. 

Epinephrin and pituitrin stimulate the sympathetic fibres. 
For test use 1 c.c. of 1 in 1000 solution of the. former, which equals 
1-67th grain. 
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Cocaine stimulates the peripheral endings of the sympathetic 
system giving a result like atropine but from a different cause. 
Unlike atropine, a cocainized pupil reacts to light and accommo- 
dation. If therefore there is paralysis of the sympathetic endings 
the use of cocaine in the eye will not produce any mydriatic effect. 
The use of cocaine renders the whole sympathetic system hyper- 
sensitive to epinephrin. In adhesions of the iris the combination 
of adrenalin and cocaine is therefore very useful. 

There is no known drug which paralyzes all the sympathetic 
fibres. 

Ergotoxine paralyzes the favouring sympathetic fibres but not 
the inhibiting sympathetic fibres. 

A table showing the action of these various drugs is readily 
made by taking the table of symptoms and signs and noting that 
atropine paralyzes, pilocarpin stimulates the autonomic fibres 
while epinephrin and cocaine stimulate the sympathetic fibres. 
Ergotoxine paralyzes the muscle of Miiller and the arrectores 
pilorum of the face, inhibits the heart muscle and dilates the in- 
testinal blood vessels. 

Practical uses. The practical applications of the study as 
mentioned by others, or which I have found helpful in my own 
work during the past couple of years, are: 

1. The stimulation to observation of signs and symptoms in 
detail, the recording of same, the thought given to their grouping 
and its application to this classification, not only educates the 
physician, but gives him a truer summing up and understanding of 
the individuality of the patient, the lack of consideration of which 
accounts for many failures in treatment. 

2. An aid to the diagnosis of general conditions, and of organs 
at fault, one marked symptom leading to the discovery of many. 

3. The chance of throwing more light on the etiology of some 
obscure conditions. For example the explanation of the obscure 
vascular phenomena under the head of so-called vascular crises or 
angiospasms likely lies in an upset balance between these two 
hervous systems which control it in accordance with functional 
needs (Eppinger and Falta). Hirschfelder has shown that there 
may be an over or under action of one or both systems simultane- 
ously. Raynaud’s disease for example being due to a spasmodic 
constriction of the arterial walls. Erythromelalgia could be pro- 
duced by a constriction of the vessel walls in one part and a dilat- 
ation of the vessels peripheral to that, simultaneously. 

Recurrent temporary blindness is usually due to spasm of the 
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retinal vessels. This has been actually observed by eye men 
several times. 

Among other conditions of which I have had examples are 
hemiparesis and aphasia (e. g., case of pregnancy in Cedar Cove and 
Lewis in V. G. H.); migraine; angina abdominis; and 

Fainting fits—which according to Pal are hypotensive crises 
produced in suddenly assuming the erect position. There is a sud- 
den lowering of the blood pressure. 

Intermittent claudication is due to spasm of the deep vessels, 

Acute angio-neurotic oedema (Quincke’s disease) is a vasgo- 
neurosis. 

Urticaria a vaso-neurosis with toxic origin. 

Dermographism is commonest in neuropathic people and in 
exophthalmic goitre where there is a hypersympathetic tonus. 

The paroxysmal unconsciousness of epilepsy is apparently 
associated with sudden cerebral anemia. Is it due to a vaso-motor 
spasm of the cortical vessels? 

In many abdominal conditions the sympathetic or its great 
prevertebral ganglia produce striking clinical phenomena, e.g., 
acute dilatation of the stomach; and in acute peritonitis—giving 
intestinal paralysis, meteorism, small pulse and general collapse. 

Irritation of the solar plexus in lead colic causes pain and con- 
stipation. 

The visceral crises in tabes—gastric, intestinal and renal, are 
due to irritative changes in the abdominal sympathetic. 

Mathieu claims that muco-membranous colitis is due to a dis- 
order of the solar plexus; and orthostatic albuminuria, diabetes 
insipidus and certain forms of glycosuria may perhaps be attributed 
to solar or splanchic disease. (Recent article in Archives Intl. Med.) 

Paroxysmal localized hyperidrosis in the distribution of certain 
nerves occurs e.g., on chewing highly flavoured articles, such as 
pickles, onions or strong vinegar. This is due to a hyperexcitability 
of the reflex sweating centre in the pons. It is met in vagatonic 
individuals. I myself on taking strong vinegar at times have an 
intense tingling in the skin of the scalp in the part supplied by the 
great auricular nerve. This seems to be caused by excessive 
stimuli passing over the chorda tympani and meeting fibres of the 
great auricular on joining the seventh nerve—it is too rapid for a 
reflex and is comparable to a similar activity of the lacrymal glands. 

4. Relief of symptoms due to the over or under action of either 
system, by drugging, knowing the drugs which have specific actions 
on one or other group. 
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Example. The use of nitrites to relax spasm in the broad group 
noted of angiospasms and vascular crises, a prompt result being 
also a therapeutic test and aid to diagnosis. In asthma, where there 
isa vagotonic constriction of the bronchial muscles, a relaxation is 
secured by stimulating the sympathetic with epinephrin and further 
aided by paralyzing the autonomic with atropine. 

In certain varieties of angina pectoris the same treatment 
should apply where there is a similar condition present. 

In cardiospasm, pylorospasm, enterospasm and spasmodic 
constriction of the colon due to a hypertonus of the autonomic 
system, atropine by paralyzing the nerve endings of the autonomic 
system relieves the spasm. 

In constipation from overaction of autonomic fibres we have 
‘spastic muscular action of the intestines. The use of atropine here 
will inhibit the autonomic action and relieve the constipation. 

In this condition adrenalin by stimulating the sympathetic 
would counterbalance the overacting autonomic and help relieve 
the constipation. , 

Pilocarpine by stimulating the autonomic further, would make 
it worse. 

In constipation from overaction of the sympathetic causing 
muscular inhibition the use of adrenalin would make it worse. 
Atropine also, by inhibiting the autonomic fibres would add to the 
trouble. 

There is no specific poison for the sympathetic but by stimu- 
lating the autonomic with pilocarpine one would help to restore the 
balance. 

As an example I might cite the case of a lady with lumbago and 
constipation who had not missed taking senna leaves a single night 
for six years. An examination showed that ske had vagotonus and 
likely suffered from spastic constipation—the lumbago being con- 
sidered a referred pain. She was atropine tolerant and intolerant 
of pilocarpine, and tincture belladonna relieved the constipation and 
incidentally the lumbago completely. 

5. To avoid certain errors in drugging. The possibility of 
anticipating intolerance or idiosyncrasy in certain individuals 
towards certain drugs—for example, those who will not tolerate 
atropine, pilocarpine, epinephrin or pituitrin. 

6. In surgery to anticipate and avoid shock, for sympathico- 
tonikers, if we might so call them, theoretically should be more 
likely to suffer severely from shock after an operation. It is here, 
I think, that Crile has met with much success in his so-called anoci- 
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association and the steps which he has taken to avoid post-operative 
shock. By beforehand knowledge that certain patients are hyper- 
vagotonic or hypersympathicotonic perhaps some of the failures of 
this plan of treatment might be avoided. For example in a patient 
with a vagotonic constitution, operated on for me by Dr. Riggs, 
Crile’s treatment did not produce the desired effect. In another 
case recently operated on by Dr. R. E. McKechnie, the patient was 
a vagotoniker and had no shock or bowel paresis though it was 
quite a severe operation. 

7. This is a useful study in considering the dyscrasiz of the 
internal glandular secretions. The ductless glands have a consider- 
able controlling influence over the sympathetic. How much is due 
to the interference of the higher centers is not known, but their 
action is seen in the vaso-dilatation of blushing, in fear by vaso- 
constriction, goose-skin and pupil dilatation and the cold sweat of 
terror. That the cerebrum acts partly through the adrenals is 
certain. It has been shown that the suprarenal activity through the 
sympathetic causes every rise of blood pressure by supplying to the 
circulation epinephrin from the medulla which acts on the myoneural 
and adrenoneural of the whole sympathetic system. Cannon showed 
in animals that there is an increased secretion of epinephrin in 
fright, anger, asphyxia and strong stimulation of the sensory nerves. 
The adrenal cells and the sympathetic nerves belong to a common 
system whose first duty is to sustain the activity of the circulatory 
muscles. 

The cortex of the adrenals on the other hand supplies choline 
which has an action similar to pilocarpine and therefore stimulates 
the autonomic system. 

An extract of the whole gland therefore contains antagonistic 
substances in their action on the sympathetic systems. 

Pemberton and Sweet have shown that secretion from the 
duodenal endothelium stimulates the flow of pancreatic juice, 
which in turn is checked by epinephrin and pituitrin so that the 
sympathetic system plays a réle in carbohydrate tolerance and 
glycosuria. 

Iodothyrin from the thyroid gland has a stimulating effect on 
the cervical and thoracic sympathetic and in excess causes the 
symptoms of Graves’ disease. 

In status lymphaticus and in Addison’s disease the autonomic 
system is acting in excess—the latter for an obvious reason. 

8. This study is an aid in seeking a secondary or primary cause 
for abnormal functioning 
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Naturally one of an enquiring turn of mind casts about for a 
cause or explanation for any improper functioning of such an inter- 
esting system of balances, and here as elsewhere it can lead to no 
harm and perhaps may be helpful to theorize, provided one re- 
members the point of divergence from the known paths into the 
unbroken forest. 

One cannot deny that there may possibly sometimes be heredi- 
tary influences. 

Is it microbic? ‘Time will tell. Many cases that are worked 
out certainly are cured after the correction of some fault in which 
parasitic life was a factor either in one or more of the viscera or at 
some distant focus. 

The important part taken by the internal glands has been 
referred to. 

The electrical phenomena may provide a helpful study, for it 
is known that the basic salts are in solution in the tissues broken 
up into atoms or ions which are either positive or negative elec- 
trically. 

Then, too, attention has been called to the importance of the 
calcium, sodium and magnesium ions in the myoneural or adreno- 
neural—the substance intervening between the nerve ending and 
the muscle or gland. 

This also suggests the possibility of leading to an explanation 
of the important réle that calcium and sodium therapy often play. 
Then Fischer’s theories as to the importance of acid formation in 
the katabolism of all body cells and of alkali in their anabolism 
may have some further light shed upon them by the study of the 
vagotonic and sympathetic nerve systems in their control over 
tissue metabolism, and the profound alterations which may ensue 
by an upsetting of the normal balance. Certainly to me, in clinical 
studies there are many things to hint that a kernel of truth may lie 
hidden in the acid and alkali theory bound up as it is with the 
anions and kations of the salts in the blood; and these often being 
secondary to mechanical functional or organic conditions removable 
under proper treatment. Now that the acid balance can be nicely 
controlled by the recent work done showing how each article of 
diet effects it—we have a simple means of righting many vagaries 
of health which formerly put all our efforts to naught. 

Summary and conclusions. Recent work has shed much light 
on the sympathetic nervous system, but much remains to be done. 

It is well to keep in mind the evolution of the various parts of 
the nervous system, showing in the sympathetic its widespread 
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two-fold character—a system of opposing balances nicely adjusted, 
with physiological overactions, but showing a great variety of 
pathological conditions, in which one or other system gains the 
upper hand. The autonomic or vagotonic, and the sympathetic 
proper are the names used most frequently for the two sets. The 
action of each system on each part of the body has been set forth 
in tables of symptoms and of reflexes. The occurrence of two sets 
of patients with constitutions showing excess of vagotonia or sym- 
pathicotonia is outlined—the former with symptoms of overaction 
of the autonomic system, hypersensitiveness to pilocarpine and 
tolerance for epinephrin—the sympathicotonic patient giving 
symptoms of overaction of the sympathetic, hypersensitiveness to 
epinephrin and tolerance for pilocarpine and atropine. 

Electrical stimulation of the different sets produces the symp- 
toms as per table. 

The action of drugs having specific action on either system has 
been noted, showing that atropine paralyzes the nerve endings of 
the autonomic, pilocarpine stimulating it; epinephrin stimulating 
the sympathetic, and ergotoxine paralyzing a part thereof. 

The conclusions are that this study is useful: 

1. To stimulate observation and understanding of the con- 
stitution of one’s patient. 

2. As an aid to diagnosis of general and local disease by obser- 
vation. 

3. By therapeutic drug tests. 

4. By throwing light on the etiology of many obscure phenom- 
ena including the vascular crises and certain abdominal abnor- 
malities. 


5. In the treatment of symptoms due to over or under action 
of either system. 

6. In avoiding serious or unpleasant results in idiosyncrasies 
to certain drugs. ; 

7. As an aid to the surgeon in avoiding shock after operation 
and any special danger from inhalation pneumonia. 

8. Showing the intimate connexion of the ductless glands with 
the sympathetic system and their combined important influence in 
body metabolism, through hormones and the basal salts. 

9. In encouraging speculation as to the causes direct and 
remote in patients, with the possibility of correcting errors both 
surgically and medically. 
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TISSUE RESPIRATION IN THE LIGHT OF 
RECENT RESEARCH 


By Davin Fraser Harnis, M.D., D.Sc., F.R.S.E. 


Professor of Physiology and Histology in Dalhousie University, 
Halifax, N.S. 


[? has been known for a long time that living tissues possess both 
reducing and oxidising powers. In 1883 Hoppe-Seyler drew 
attention to the strong reducing processes in living tissues; and 
Professor Theobald Smith has recently used liver-juice as the agent 
with which to close the open end of a tube where bacteria could 
best grow under anerobic conditions. Ever since the time of 
Lavoisier it has been certainly known that the carbon dioxide and 
water eliminated from the animal body have been produced by the 
oxidation of carbon and hydrogen within it. It was originally held 
that this ‘‘carbonaceous”’ oxidation took place in the blood itself, 
but the undoubted production of carbon dioxide by a frog whose 
blood had been replaced with salt solution showed that at least 
that gas must have originated in the tissues and not in the blood. 
Oxidation and reduction evidently go on side by side within the living 
tissues; oxygen they must have, and they soon die if it is withheld. 
The source of this oxygen is of course the respiratory pigment oxy- 
hemoglobin, whose loosely held oxygen is removed by the tissues 
. Which are, therefore, said to have oxygen-avidity (Sauerstoff- 
Bediirfniss) or reducing power. This continual oxidation of 
materials within the tissues and the reduction of the oxyhzemoglobin 
in the circumambient blood is conveniently called tissue-respiration. 
Within the last few years, attempts have been made to gain a 
clearer insight into both the processes of tissue oxidation and tissue 
reduction, with the result that both are now thought of as carried 
out by intracellular ferments. Many workers on the continent 
of Europe and in England have studied the action of what have 
been called oxidases, ferments believed to be concerned in effecting 
oxidations of a large number of substances inside the living cells. 
These workers have studied the expiratory phase of tissue-res- 
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piration, the exact nature of the oxidative process leading to the 
final formation of carbon dioxide and water with the production 
of correlated intermediate substances. 

Those who work on. oxidases are continually meeting with 
evidences of substances in the living tissues which appear to be 
working in the direction opposite to that of oxidation. One par. 
ticular oxidase has the power of oxidising indo-phenol-white to indo- 
phenol-blue, and has been studied by Vernon who calls it “‘indo- 
phenol-oxidase.”” Studying the quantitative estimation of this oxi- 
dase, Vernon encountered ‘‘the unavoidable presence of reducing 
substances some of which are possibly enzymes or reductases 
which act in direct antagonism to the oxidases, and under certain 
conditions entirely overpower them. Hence the absence of an 
oxidising action cannot be held to indicate the absence of oxidase 
unless the conditions are so chosen to give the oxidase the best 
possible chance of exerting its activity.”’ Now it is just these 
reducing agents which, on the other hand, I have been studying 
for some years past. In 1885 Paul Ehrlich published an elaborate 
research into the reducing power of living organs whereby they were 
able to reduce indo-phenol-blue to the leuco-compound and alizarine 
blue to alizarine white. The pigments were injected subcutan- 
eously into living animals. Ehrlich found that almost all organs 
examined reduced one or other of these pigments, some organs with 
great energy, such as liver, fat and the gastric mucous membrane. 
He recognized that, even when he could not detect reduced pigment, 
it did not prove that there had been no reduction, but only that 
oxidation had been quantitatively greater. The title of Ehrlich’s 
paper was ‘‘The oxygen-avidity of the organism,” for he recognized 
that it was in virtue of the avidity for oxygen on the part of the 
tissues that they were also able to reduce certain pigments to the 
colourless or chromogenic condition. In other words, the oxygen 
avidity is one expression of reducing power. Ehrlich made no 
suggestion that this power was due to a ferment. 

In 1896 I noticed that when an animal, still alive though 
chloroformed, had been injected with the mixture of gelatine and 
soluble Prussian blue so much used by histologists for demonstrat- 
ing microscopic blood-vessels, and had been cut up immediately, 
that such an organ as the liver, instead of being blue, was colourless. 
On cutting up the liver and exposing the portions to the air, the blue 
colour was observed to be restored until one could see minute vessels 
which a moment before were quite invisible. The restoration of blue 
colour was very rapidly brought about by pouring hydrogen peroxide 
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over the colourless surfaces. The bleaching of the soluble Prussian 
blue in the gelatine injection mass was attributed to reduction of the 
blue potassium ferri-ferrocyanide to the colourless di-potassium 
ferro-ferrocyanide; in terms of physical chemistry to the removal 
of a positive ionic charge of electricity from the tri-valent ferric-ion. 
Similar results were obtained on injecting the vascular system of 
the surviving kidney. It then occurred to me that if the kidney 
could reduce a pigment which was still in its vessels, the organ, if 
injected under sufficient pressure, might be constrained to excrete 
an artificial urine through the normal channel of the ureter. I 
found it possible to effect this. On injecting into the artery of 
a sheep’s kidney the warm soluble Prussian blue and gelatine 
mixture, I obtained from the cannulated ureter a few drops of an 
absolutely colourless substance—an artificial urine—which on 
being treated with hydrogen peroxide at once became blue. The 
kidney had, then, excreted some gelatine and reduced soluble 
Prussian blue, proving that these substances had travelled from the 
blood capillaries to the ureter and in the passage had been reduced 
by the still living renal epithelium. But after a time it was noticed 
that the outflow from the ureter had become blue, the kidney cells 
had become poisoned and so no longer able to carry on their vital 
reduction. It is not to be supposed that the living tissues can with- 
stand for more than a certain time treatment with substances 
which cannot be other than ultimately toxic for them. In later 
experiments ferric chloride was used with both the liver and kidney 
in order to determine whether a substance devoid of oxygen could 
be reduced to the lower form—ferrous chloride—on being per- 
fused through surviving organs. From the kidney was obtained an 
artificial urine which contained ferrous chloride, and some ferrous 
chloride was present in the liquid which emerged from the renal 
vein. Similar results were got with the liver; from its bile duct 
ferrous chloride was drawn off (artificial bile) and in the fluid from 
the hepatic vein some ferrous chloride was present. 

__ The activities of tissues may be studied in other ways than by 
injecting chemical substances into their vessels; for instance the 
organs may be crushed in a juice-press until thoroughly disin- 
tegrated, and the resulting juice mixed with some pigment or other 
substance the reduction of which is expected. By this means the 
active reducing material is brought into a contact with the reducible 
material which is very much more intimate than when, for instance, 
masses of the organ are merely immersed in the reducible solutions. 
By this technique, press-juice of liver and kidney of cat, sheep, 
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rabbit, horse and frog was able to reduce methylene blue to methy- 
lene white, sodium indigo-disulphonate to the colourless chromogen 
and sodium nitrate to sodium nitrite. It was found also that e.g, 
liver juice could reduce. the pigment methemoglobin first to the 
stage of oxyhemoglobin and later to that of fully reduced hemo- 
globin. A boiled control of these juices had no reducing power 
whatever. 

Two French workers, Abelous and Gerard, as long ago as 1899 
had suggested that these reducing powers of tissues might be due 
to the presence of a ferment to which they gave the rather bar- 
barous name ‘‘reductase.”” Later reasons will be given for suggest- 
ing a more specific term for this tissue-ferment. 

My work carried out in 1909-10 was undertaken with a 
view to determine what was the evidence for the existence of a 
reducing enzyme in tissue press-juice. The results then obtained, 
taken in conjunction with others arrived at more recently, have 
gone far to convince me that there is a tissue-ferment with reducing 
powers. We have no evidence that this ferment differs qualita- 
tively whether it is derived from liver, kidney or other tissue. 

Some of the evidence for this conclusion may be summarized 
as follows: 

In the first place in a control experiment where the juice is 
boiled, none of the reducible substances mentioned above is reduced 
thereby. The temperature of boiling water, as is well known, 
destroys the activity of all enzymes. 

In the next place, the general behaviour of the juice according 
as the temperature is raised or lowered is in agreement with the 
behaviour of acknowledged enzymes. Thus at minus 10°C., there 
is no reduction of soluble Prussian blue by fresh liver juice, and it is 
extremely slow at zero; inhibition may be induced indefinitely by 
keeping the mixture of pigment and juice surrounded by a freezing 
mixture; on the mixture being removed to air temperature, re- 
duction goes on as rapidly as is usual for that temperature; the fer- 
ment, therefore, has been inhibited but not destroyed. As the 
temperature rises, the velocity of reduction increases correspond- 
ingly; the optimum temperature is somewhere between 40 and 
45°C. Like recognized enzymes, reductase has a destruction- 
temperature which is in the neighbourhood of 70°C. 

While fresh juice reduces soluble Prussian blue within a minute 
or so at room temperature (17°C.), its activity rapidly falls off, 50 
that after twenty-four hours it takes some minutes longer to bleach 
the pigment; yet juice which takes some minutes at room tempera- 
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ture has its time distinctly shortened at 40°C., the blood heat. 
There is a decay in the activity of tissue reductase the longer the 
juice is kept even when it has been covered with a layer of toluene 
to prevent putrefaction. In a particular series of recent observa- 
tions extending over a week, the following fall off in activity of 
reduction of liver juice was estimated.—At the end of twenty-four 
hours the activity had fallen to 80 per cent. of its original value, at 
the end of the second day to 66 per cent., at the end of the fourth 
day to 30 per cent., and at the end of the eighth day to about 5 per 
cent. The survival of hepatic reductase to the eighth day is evi- 
dently not an isolated phenomenon, for quite recently it has been 
found that both hepatic xanthinase and uricase are active in 
liver juice as late as the fifth day. We shall later see that this 
decrease in activity is amenable to mathematical treatment. 

Since several substances are known to be able to bleach soluble 
Prussian blue or cause it to fade, one had to eliminate the action 
of such as could possibly vitiate the results. Alkalies had first 
to be disposed of. It is of course true that alkalies can cause rapid 
fading of soluble Prussian blue and certain other pigments, but none 
of these is present in the living tissues. When all the various in- 
organic salts present in the blood or lymph had been examined, 
it was found that none of them caused any fading of the blue 
beyond what a similar dilution with water would have done. No 
more effective were mixtures of the salts; and Ringer’s solution 
itself produced no fading. Reductase certainly acts like a reducer 
in an alkaline medium. Acid, therefore, added to the soluble 
Prussian blue and gelatine mixture prevents that complete reduction 
in the capillaries of an injected organ which occurs in its absence. 
Histologists recommend acetic acid being added to this particular 
injection mixture in order to prevent ‘“‘fading by the alkaline 
tissues.” That the inorganic salts of the blood do not reduce 
soluble Prussian blue is shown by the fact that when the blue and 
the red (of the blood) meet in the large vessels they form purple 
in those cases where the blood is not washed out previous to in- 
jection; but if the blue were reduced to the colourless state, the blood 
would be red in the large vessels, whereas it is always purple when 
tae one pigment does not predominate over the other. It is hardly 
hecessary to say that reduction was not due to products of putre- 
faction, for not only were the juices kept under toluene, but the 
reducing power falls off with age while the products of putrefaction 
must necessarily accumulate as time goes on. The next factor 
which had to be eliminated was the supposed reducing power of 
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proteins (colloids): this was taken up by a co-worker of mine, Dr, 
H. J. M. Creighton.* Briefly stated his conclusions were: colloids 
such as gelatine and egg-white reduce soluble Prussian blue with 
great rapidity at 100°C, in about half an hour at 60°C, while the 
reduction is barely perceptible at room temperature at the end of 
many hours. It was shown that the protein formed a colourless 
compound with the pigment, and that reduction was due to the 
removal of a positive ionic charge. Seeing, then, that fresh liver 
or kidney juice at room temperature can reduce soluble Prussian 
blue to the leuco condition within sixty seconds, the agent operative 
in the case of colloidal reduction is not that which we have been 
investigating in tissue-juices. 

We think it is possible that these colloidal phenomena worked 
out by Creighton are the reductions which Heffter has studied. 
Heffter holds that the so-called reductase reductions are not vital 
(enzymic) but are all due to the interaction of colloids and pig- 
ments. He says that crystallized egg-albumen can effect reduction. 
The blood-proteins certainly cannot do so either at room tempera- 
ture or at 40°C. 

Now, however interesting and important the study of the 
action of reductase on various pigments and other salts capable 
of reduction may be, we have to remember that none of them is 
even approximately the natural medium of the tissues and most of 
them are distinctly toxic for the living substance. Nothing other 
than oxyhemoglobin is the natural substance yielding the oxygen 
dealt with by tissue reductase. Dr. Creighton and I have recently, 
therefore, made a systematic investigation into the relationships of 
reductase and oxyhemoglobin in solution, a research which has 
brought to light many fresh data. The method used was spectro- 
scopic: that is, the change from the two-banded spectrum of oxy- 
hemoglobin to the one-banded spectrum of fully reduced hemo- 
globin was followed with a direct-vision spectroscope. There are 
two advantages in this method; the first that the reductase was 
acting, as it were, in its own proper substrate, the respiratory pig- 
ment oxyhzemoglobin, the second that the end-point was as accurate 
as could be obtained in a spectroscopic method. The personal 
factor was practically eliminated. As the mixture of juice and 
diluted blood was examined from moment to moment, the two 
bands were seen gradually to fade away and be replaced by the 
single fainter band of the reduced pigment. The change of colour 


* Creighton, H. J. M., Nova Scotian Inst. Sci., 13, (2), p. 61, (1911-12). 
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seen by the naked eye was observed to correspond very closely with 
the spectroscopic appearances. The fresh mixture of tissue-juice 
and oxyhemoglobin was of course pink, but as reduction proceeded 
it became of a duller red, until finally when fully reduced it was of 
the purple or livid colour so characteristic of venous blood. To- 
wards the end of our work we were able to say, even by inspection, 
when a specimen was fully reduced: the spectroscope almost always 
corroborated us. We found that the fresh liver juice (cat) in pres- 
ence of an aqueous solution of oxyhemoglobin (cat’s blood diluted 
one in twenty-five) would completely reduce the pigment at 40°C. 
within five to six minutes. At room temperature (17-20°C.) 
the time was approximately four times aslong. The acceleration in 
the rate of the reduction of blood pigment with rise of temperature 
was particularly instructive with fresh juice; the times of reduction 
were 36 minutes at 10°, 22 minutes at 20°, 10 minutes at 30°, 5 
minutes at 40°, 2-5 minutes at 50°, and 1-75 minutes at 55°C. 

Since reductase thus can work through a large range of tem- 
peratures, we might expect that it would be found both in cold- 
blooded and in warm-blooded animals. This we discovered to be 
the case, for we had unmistakable evidences of its activity in 
tissue-juices both from the frog and from the fish. At room tem- 
perature, a specimen of liver juice from the fish which reduced 
oxyhemoglobin in 7 minutes, reduced it at 40°C. in 2 minutes. 
We found reductase in fact in four out of the five great groups of 
the Vertebrata; mammals, birds, amphibia and fishes. The 
reductase from fish’s liver was amongst the most energetic of any 
we encountered : the reason seems clear; the fish has access to so little 
oxygen that its organs must be able to extract it very thoroughly. 

The marked acceleration of reduction at temperatures above 
40°C. is in accordance with what we know as to the intensification 
of respiratory tissue changes in fever. Herter has told us that in 
hog cholera the reduction processes are exaggerated. 

We had no evidence that reductase was qualitatively different 
in the various organs of the same animal nor in the different kinds 
of animals examined. There is no specificity of reductase from any 
one source in reference to hemoglobin from any other. Thus the 
cat’s liver juice can reduce the blood of any other mammal or of a 
bird, a frog, or a fish. The reductase of a bird can reduce the blood 
of a mammal, a frog, or a fish and so on We have called these 
“crossed reductions;” they prove there is no mutual specificity 
of relationship between the enzyme and the pigment. Incidentally 
they corroborate the belief that the resemblances between the 
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hemoglobins from various animals are more numerous than the 
differences. The physiological significance of the absence of an 
specificity between reductase and hemoglobin is that foreign blood 
introduced into any animal can still be reduced by that animal 
so that, for instance, human tissues can obtain oxygen from the 
hemoglobin of any lower animal. The danger to the human being 
as regards blood-transfusion is not that the foreign blood will not 
be reduced, but that it may act hemolytically toward the red cor- 
puscles of the receiver. 

The object of the tissue reduction of oxyhemoglobin is vir- 
tually to cause the oxygen to dissociate from the pigment; all work 
therefore on the subject of the dissociation of oxyhemoglobin has 
a bearing on the present problem. Some workers have laid stress 
on rise of temperature as a factor in this dissociation. Where this 
factor is operative, it is a vastly slower action than that of reductase. 
After many hours a tube of oxyhemoglobin kept at 40°C. is still 
unreduced, whereas, as we have seen, certain juices at room tem- 
perature will reduce twice or more of their volume of diluted blood 
in two to three minutes. Temperatures above body-temperature 
(40°C.) do not enter into the problem in healthy animals. Since 
oxyhemoglobin can be slowly reduced at 10°C. and even at 0°C., 
we hold that reductase is the factor operative at low temperatures 
in the cold-blooded animals. The almost complete cessation of 
reduction at 0°C. and below is an interesting demonstration in 
vitro of the artificial counterpart of that cessation of tissue respira- 
tion which constitutes the condition known as ‘“‘latent life.” 

In the next place the presence of carbon dioxide in the blood 
has been proved by Barcroft to be a factor in facilitating the dis- 
sociation of oxyhemoglobin in vitro. This is regarded as a most 
important factor in the case of cold-blooded animals. Important 
as this has been shown to be in laboratory experiments, we are 
fully convinced that it is not the chief factor in the reduction of 
oxyhemoglobin even in the poikilothermic animals. The factor 
responsible for the reduction of oxyhemoglobin is highly insoluble; 
but carbon dioxide is very soluble. Similarly, traces of acid have 
in laboratory experiments been demonstrated to facilitate the separ- 
ation of oxygen from oxyhemoglobin. We do not think that this 
either is a factor of high importance in tissue reduction. Since it 
is true that juice kept aseptic developes acidity in autolysis, the 
older the juice the more vigorously it ought to reduce if acid were 
an important factor, but we have shown that the exact opposite 
is the case. Traces of acid tend to form methemoglobin, a pigment 
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we have never noticed in any mixture of active tissue-juice and 
oxyhemoglobin. Again the acids in question—for instance lactic 
—are soluble, the reducing agent in press-juice is comparatively 
insoluble. It might be noted that in dealing with liver juice and 
oxyhemoglobin, we have eliminated both bile and dextrose as 
factors in the reduction of the pigment. It may be remarked that 
the so-called reducing power of colloids is exerted only against 
certain pigmentary substances and not at all against oxyhemo- 
globin. In other words, the ‘‘Creighton effects” have no analogies 
in connexion with the reduction of oxyhemoglobin; for one thing, 
itis impossible to heat blood to 100°C. without its being decomposed. 
If the substance responsible for reduction in tissue-juices is 
an enzyme, it ought to be injuriously affected by contact with 
poisons, substances known to destroy or retard the action of cata- 
lysts in general. A considerable number of such substances were 
examined by allowing fresh liver juice (cat) to remain in contact 
with solutions of the poison for ten minutes, and then comparing 
the time required by the poisoned juice to reduce oxyhemoglobin 
with that required by the same quantity of unpoisoned juice. 
Two strengths of poison were employed; 0-1 molar and 0-01 molar, 
a strong and a weak respectively. All the following were in- 
vestigated: formaldehyde, mercuric chloride, potassium cyanide, 
gold chloride, osmic acid, manganous chloride, ammonium bromide, 
arsenious acid, ammonium chloride and sodium arsenite. Unfor- 
tunately, certain toxic substances could not be used at all on account. 
of the way in which they caused the blood solution to fade when 
added to it; among such were acids, copper sulphate, etc. In a 
particular series of experiments, ten minutes was the time found to 
be necessary for the complete reduction of oxyhemoglobin by un- 
poisoned juice, whereas the times for poisoned juice were with the 
weaker solutions as follow: arsenious acid 33’, potassium cyanide 
30’, mercuric chloride and sodium arsenite 17’, gold chloride 15’, 
osmic acid 13’ and formaldehyde 10’. When the stronger solutions 
were employed, the times were lengthened, for instance, for for- 
maldehyde 48’, potassium cyanide 34’, manganous chloride 25’ 
and osmic acid 19’. Ammonium chloride alone of all the sub- 
stances tried had no poisonous effect at either concentration; this 
is in accordance with what we know of it therapeutically. 
_ One substance highly poisonous to animals, carbon monoxide, 
is of particular interest spectroscopically. It is a poison, because 
It unites so firmly with hemoglobin that it prevents the formation 
in the lungs of the much less firm combination, oxygen and hemo- 
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globin. The pigment therefore carries carbon monoxide instead 
of oxygen to the tissues which are, in consequence, starved of oxygen 
or asphyxiated. The affinity of carbon monoxide for hemoglobin 
is stronger than that of carbon monoxide for the tissues. Trans- 
lated into terms of our conception, the tissues cannot split off the 
carbon monoxide from the hemoglobin because reductase being an 
oxygen carrier and oxygen activator has no affinity for carbon 
monoxide. It was, therefore, very interesting to determine whether 
the carbon-monoxide-hemoglobin, a pigment with a well-known 
spectrum, would remain unaltered in the presence of reductase or 
whether it would be in any way changed. It remained unaltered 
for many hours at 40°C., showing that reductase in its state of 
comparative freedom in tissue-juice was as powerless to break up 
the carbon-monoxide-hemoglobin union as it is in intact cells. 

Recently we have studied the enzymic nature of the active agent 
of tissue-juice from the kinetic standpoint. Measurements were 
made to determine the value of the temperature coefficient of the 
activity of reductase, and also to determine the nature of the law 
governing the decay in the activity of the enzyme. As regards the 
former, we obtained the necessary data from experiments on the 
reduction of oxyhemoglobin by cat’s liver juice at different tempera- 
tures. To determine the temperature coefficient, the time required 
to reduce oxyhemoglobin at any one temperature was divided by 
the time required to reduce it at a temperature 10° higher. Between 
10° and 40°C. the velocity of reduction is approximately doubled 
for each 10° rise in temperature, so that the temperature coefficient 
is about two. This discovery as to the behaviour of tissue-juice 
with rise of temperature, confirms our general contention that we 
are dealing with an enzyme. Above 40° it has been found that the 
increase in the velocity of reduction with rise in temperature rapidly 
falls off. Between 50° and 60°C., the temperature coefficient has 
been found to be 1-43. Although usually the temperature coeffic- 
ients of reactions decrease slightly with increase of temperature, 
the decrease in the values obtained for the reduction of oxyhemo- 
globin by reductase at temperatures above 40°C. is much greater 
than would be the case in ordinary chemical reactions. Since it 
is exceedingly probable that the optimum temperature of reductase 
lies between 40° and 46°C., the acceleration of the velocity of 
reduction due to increase in temperature is evidently to a certain 
extent counteracted by a partial inhibition or destruction of the 
enzyme, the result being a decrease in the value of the temperature 
coefficient. 
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Mathematical treatment of our data shows that if the decrease 
in activity of the enzyme be regarded as proportional to the de- 
crease in its reducing power, then the expression 


1 a 
—_———. log ( ) =k 
0.4343t a—x 


is found to hold. Considering the sources of error in our experi- 
ments, the values obtained for k are sufficiently constant to warrant 
our assuming that the decay in the activity of reductase follows 
the monomolecular or logarithmic law. In the foregoing equation 
arepresents the initial activity (100 per cent.) of the enzyme and 
z the percentage decrease in activity at the end of time ¢. Deter- 
minations of the reducing power of cat’s liver juice of different ages, 
carried out at 55°, 50°, and 40°C., gave the following respective 
mean values for k, 0-0132, 0-0134 and 0-0121. 

We are now perhaps in a position to summarize the evidence 
which has been accumulating to indicate that in living tissues 
there is a ferment for internal respiration capable of effecting chemi- 
cal reduction. 

1. The criterion of solubility naturally occurs to one first of 
all. Reductase is certainly not soluble if by ‘‘soluble’” we mean 
capable of entering into pure water. We have, however, found 
that with difficulty some of it can pass from liver juice into 0-75 
per cent. NaCl and from disintegrated muscle into glycerine and 
saline solution, which mixture seems better than either menstruum 
alone. Reductase is not soluble in the sense that pepsin is soluble; 
it leaves its association with the cell proteins with great difficulty, 
nor will it dialyse away from them. The glycerine and saline ex- 
tract (muscle) or ‘‘solution”’ did, however, reduce oxyhemoglobin 
in two to three minutes, while the boiled control had no effect 
whatever. Neither reagent by itself has any reducing effect. This 
oe and saline muscle extract also reduced soluble Prussian 

lue. 

All subsequent attempts to isolate the ferment have failed. 
Indeed, it was through finding the injurious influence of alcohol 
and ammonium sulphate on the ferment used with the view of 
precipitating it, that we were led to study the poisonous effects 
of other materials. The comparative insolubility of reductase 
is perfectly intelligible. The réle of the ferment is to obtain acti- 
vated oxygen at the boundary of the cell; it would not serve the in- 
terests of internal respiration for reductase to be able to leave the 
cell and circulate in the blood. It is not a secretion like the exo- 
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enzymes pepsin, ptyalin, etc.; it is an endo-enzyme as is glycogenase, 
but, unlike glycogenase, it is insoluble, and as such by no means 
alone in that class. 

2. The next criterion that may be applied is the manner ip 
which the activity of an enzyme varies with fluctuation of the 
temperature. The behaviour of reductase is wholly in accordance 
with that of undoubted enzymes; there is inhibition but not de- 
struction below and at 0°C., as the temperature rises there is 
greater and greater velocity of action until the destructive effects 
of heat begin to make themselves felt. That is to say, there is an 
optimum and there is a destruction temperature 

3. The temperature coefficient of, approximately, two between 
10° and 40°C. is in line with known enzymic action. 

4. This is also true of the logarithmic nature of the decay 
in the activity of the enzyme. 

5. The deterioration with age of reductase in a moist medium 
also conforms to the behaviour of other enzymes. It withstands 
complete dessication badly. 

6. The fact that poisons for catalysts similarly affect the 
actively reducing substance in press-juice, is in favour of that sub- 
stance also being an enzyme. 

7. The criterion of reversibility is one which is difficult to 
to apply to reductase. Stated baldly, the ferment does not induce 
any reversed action in the direction of oxidation. Press-juices 
reduce materials once for all, and no oxidation in virtue of the 
presence of reducing agents is possible. Oxyhzemoglobin once 
reduced is not re-oxidised. But since oxidases are always present 
acting simultaneously with reductases, the chemical complex 
oxidase-reductase is functionally equivalent to a reversible ferment. 
In this connexion, one should remember that the Cannizzaro 
reaction—simultaneous oxidation and reduction—has actually 
been obtained when certain aldehydes were digested with liver tissue, 
thus 

2R-CHO+H,0=R-CH,-0OH+R-CO-0H 
where one molecule of the aldehyde is oxidised to the acid and the 
other reduced to the alcohol. Parnas has actually suggested the 
term ‘‘aldehydemutase”’ for the hypothetical enzyme concerned. 

The object of tissue respiration as distinct from tissue nutrition 
may be said to be two-fold; to produce heat and to prepare kata- 
bolites for excretion. Thus carbohydrates are oxidised to yield 
carbon dioxide and water as end-products, although exactly how 
is not even yet throughly understood. As aldehydes (aldoses) 
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the carbohydrate chains are capable of disintegrative oxidation; 
and already aldehydases have been assumed. 

The fatty acids are certainly oxidised in the tissues after being 
desaturated in the liver. The long carbon chains are broken up 
at the s-carbon atom on each oxidation until finally é-hydroxy- 
butyric acid is obtained which is ultimately oxidised in the presence 
of sufficient carbohydrate to carbon dioxide and water. If in- 
suficient carbohydrate be present, then the acetone group of 
bodies is excreted which is the chemical abnormality in diabetes. 

Amino-acids are certainly oxidised after deamination which 
is itself regarded as enzymic. Amino-acids thus deaminated are 
ordinary fatty acids which can then undergo the progressive 
oxidative break-down to which these acids are liable. Lastly, 
bodies of the purin group undergo oxidations within the tissues, 
and specific enzymes are described which accomplish these. 

These various oxidations in the tissues which are now regarded 
as enzymic are thermogenetic and are entitled to be considered as 
making up internal respiration on its dis-assimilatory side. We 
may in fact, speak of tissue-expiration, since the various processes 
have for their object the excretion of waste-products. The con- 
census of chemical opinion, then, is that tissue-ezpiration is domin- 
ated by intracellular ferments, and all that we claim at present 
is that tissue-inspiration should be so regarded. We have evidence 
of a very powerful intracellular ferment which brings active oxygen 
within the sphere of the oxidases. This is the ferment already 
called reductase in 1899. I think that the time has come to give 
it its specific name of hemoglobinase, for hemoglobin is the source 
of the oxygen it deals with, hemoglobin is the substance reduced 
by it, hemoglobin is its natural substrate or substance on which it 
normally acts. 

A comparatively recent observation by Dakin* is of interest 
in this connexion. ‘‘The oxidation of 6-hydroxybutyric acid to 
aceto-acetic acid was shown by Dakin and Wakeman to be due to 
an enzyme which could be roughly separated from liver-tissue. 
The action of the enzyme was not very vigorous, but was markedly 
increased by the presence of oxyhemoglobin. Oxyhemoglobin 
alone was entirely without action.” It seems exceedingly probable 
that in separating, admittedly roughly, the oxidising enzyme, a 
certain quantity of reductase was present along with the oxidase 
and added hemoglobin. The reductase would reduce the oxyhemo- 


- * Dakin, “Oxidations and reductions in the animal body.” Dakin, Longmans, 
12, p. 23. 
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globin activating the oxygen which under the influence of the 
oxidase oxidised the acid as reported. This explanation at least 
accounts for the phenomenon observed and especially for the fact 
that the hemoglobin alone had no influence. 

In his recent text-book of ‘‘ Physiology,” Professor Starling* 
writes: ‘“There is no doubt that reducing substances are found under 
normal circumstances in the tissues . . . . and it is possible that 
such reducing substances may aid i. activating oxygen and in the 
induction of certain oxidative processes.” The italics are mine, 
for this precisely expresses my belief that the chief reducing sub- 
stance in fresh normal tissues is an enzyme which does originate 
or induce the oxidative tissue activities. This was indeed Hoppe- 
Seyler’s original suggestion; all our work is in the direction of 
confirming it. 

The source of active oxygen, as is well known, has been re- 
ferred to intracellular peroxides of which an inorganic example is 
hydrogen peroxide. Now it is remarkable that most tissue-juices 
contain the enzyme catalase whose duty would seem to be to de- 
compose hydrogen peroxide into water and molecular oxygen thus— 

2H,02,=2 (H,0) +02; 
but that catalase is not responsible for the reductions we have been 
studying we have detailed evidence. A peroxidase has been postu- 
lated as responsible for the decomposition of hydrogen peroxide 
which yields the active oxygen thus— 
H,0, = H,O + 0’. 

Whatever, then, the peroxidase is, it is virtually a reducing agent. 
I am not prepared to explain the relationship of reductase to 
peroxidase or to the hypothetical peroxides, but I prefer to con- 
ceive of the inspiratory phase of tissue-respiration as the removal 
of oxygen from cell lymph and, therefore, ultimately from oxy- 
hemoglobin by the activity of a reducing endo-enzyme. I 
find in tissues an enzymic reducer; it reduces hemoglobin to the 
completely reduced condition, and since it carries oxygen from it in 
this way it is, in one sense, an oxygenase. It is quite possible that 
the organic peroxide plus ferment of certain writers is none other 
than our hemoglobinase which is certainly of colloidal nature. 
There seems no need of retaining the term ‘‘oxygenase’’ when 
heemoglobinase is a more specific term for a ferment which can do all 
that oxygenase is supposed to do and considerably more. 

We have seen that reductase is very insoluble: the true mean- 
ing of this may be that what we call reductase is in ultimate cellular 


*P. 1236. 
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analysis the totality of certain side-chains of the living protoplasmic 
molecule (biogen) which possess affinities for oxygen. These, in 
the nature of things, cannot be disrupted from the biogen without 
compromising its functional integrity. This sort of thing on 
ultimate analysis an endo-enzyme proves itself to be; and Vernon 
has indeed remarked on the insolubility of certain oxidases. 

It is true that on this view the distinction between “vital 
protoplasmic activities” and enzymes is obliterated, but it is quite 
possible that that distinction has been made too absolute. When 
an exo-enzyme or enzymic secretion (such as ptyalin, pepsin) 
can perform its function equally well in the cavity of a viscus or 
in vitro we may be justified in maintaining the distinction between 
vitality and enzymic action. The secretion enzyme was, however, 
part of the protoplasmic molecule before its separation. . It is not 
the act of disrupting the side-chain that constitutes an enzyme; 
doubtless disrupted side-chains are our separable ferments and be- 
cause disrupted are more or less soluble. But non-separated side- 
chains can still be called ferments (endo-enzymes) which because 
undisrupted are ‘“‘insoluble.”? The former—the secretion-enzymes 
—are destined to leave the parent protoplasm, the latter are not 
intended to be separated from the biogens and are, therefore, called 
endo-enzymes. It is not whether they act outside or inside the 
protoplasm that constitutes them ferments, it is their functional 
powers that confer the title on them. Since animal heat is geneti- 
cally an intracellular affair, the ferments, therefore, which are con- 
cerned in its evolution, hemoglobinase and the oxidases, are also 
intracellular. The former is non-specific, the latter highly specific: 
the former is for obtaining oxygen wherever available: the latter 
are specialized each for the oxidation of only one kind of substance. 

But reductase is not merely a deoxidiser: although in Nature it 
is concerned only with the reduction of oxyhemoglobin, yet it is a 
true reducer; it can reduce substances as stable as soluble Prussian 
blue; alizarine blue; methylene blue and indigo blue; it can reduce 
nitrates to nitrites and ferric chloride to ferrous chloride. Let us, 
therefore, in the light of recent work not hesitate to bring tissue- 
respiration under the category of fermentation; its oxidative side is 
now generally admitted to be endo-enzymic, let us complete the con- 
ception and regard its reducing aspect as also endo-enzymic. 
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Case Reports 


FOREIGN BODY IN CSOPHAGUS 
REPORTED By Harry H. McNatiy, M.D., C.M. 
Fredericton, N.B. 


At Christmas Tide, Harry M., whose age is four years, swallowed 

a Canadian cent. When called at the time of accident he was 
feverish and nauseated. I listened with the stethescope, while 
he swallowed water; there seemed to be no hesitation as it passed 
from the mouth to the stomach. He was fed as much as it was 
possible to get him to take, of baked potatoes followed by laxatives, 
yet a careful watch of stools did not discover the cent; soon after 
his condition seemed to be quite normal, and as the child’s attend- 
ants reported the finding of a cent in the room, it was decided that 
he had not swallowed it. For this reason, when called again after 
some weeks, to see him, suffering from croup, so called, I did not 
think of any trouble arising from pressure. 

Six months after the accident the child was brought to my 
office and the following complaint recorded: he is croupy much of 
the time, but not all of the time; he complains of something hurting 
him so much that at times he will throw himself across a chair, 
and at night he must get in a certain position to rest with any 
comfort; he now cannot get much solid food down. 

I noticed that his voice was of a squeaky metallic type. The 
stethescope did not reveal anything abnormal in the chest. Diag- 
nosing pressure of some kind, an x-ray plate showed a Canadian 
cent lodged at the junction of the first rib with the sternum. 

On May 15th, at Victoria Hospital, Fredericton, while Dr. 
C. P. Holden gave the anesthetic, I made an incision close and 
to the left side of the trachea extending from one inch and a half 
above to the notch of the manubrium sterni, carefully dissecting 
down to the cesophagus. Dr. Holden passed a stiff lisle-thread 
catheter down the cesophagus to guide in opening the tube enough 
to enable me to put my finger within and feel the cent, which was 
firmly fixed as if pivoted. No doubt when the position of the cent 
would change his symptoms would become aggravated. At times 
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the pressure was on the left recurrent laryngeal nerve, thus pro- 
ducing the symptoms of croup and change of voice. 

With a pair of artery forceps I followed my finger and extracted 
the cent. The gullet was stitched with iodized catgut; the deep 
muscular and fascial tissues were not drawn together, but after 
placing a rubber drainage tube at the bottom of the cavity leading 
to the mediastinum the superficial tissue was stitched together. 

The child was fed by the rectum with peptonized milk for three 
days, an intermediate saline being given. On the third day sterilized 
milk was given by mouth; sterile water was given previous to this. 
The tube pushed itself out on the second day and was not replaced; 
the stitches were removed before the end of the first week. Liquid 
food came through the opening for nine days, then closed completely, 
and solid food was given and taken with comfort. On the twelfth 
day the wound was perfectly healed with only a protective dressing 
over scar. 

Patient seems in ordinary health, with voice of the normal type. 


FREDERICTON, N.B., June 15th, 1915. 


AN UNUSUAL CASE OF A NEEDLE LODGED 
IN THE DUODENUM 


REporTEeD By W. A. LINcOoLN, F.R.C.S. 
Calgary 


PATIENT was that of a young woman of Austrian descent, 

referred to me by Dr. George McDonald of this city. 

About a year ago she met with a street car accident receiving 
a severe head injury. She remained in bed for several weeks, during 
which time she had a good deal of irritation and delirium. She 
was very difficult to control and had a mania for biting and putting 
things in her mouth, she was several times caught with pins in her 
mouth but was not known to have swallowed anything. She made 
& good recovery, but soon after began to complain of a very sharp 
pain coming on a few minutes after taking food, and felt in the region 
of the umbilicus or a little above it. The nature of the food made 
ho difference, liquids causing as much pain as solids, but in both 
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cases ceasing at the end of digestion. At times she was nauseated 
but never vomited. Never observed any blood or tarry materia] 
in the stools. Medical treatment was tried but was of no avail. 
A bismuth meal was administered, and the x-ray revealed a needle in 
a perpendicular position one inch to the right and the same distance 
above the umbilicus. Stereoscopic picture shows the needle 
in front of the spine but fairly deep in the abdomen. Patient was 
kept under observation and other pictures taken, but the needle, 
apart from moving a little laterally, did not alter its position, 
The patient was anxious to have it removed, so an exploration was 
done. On following the pylorus around to the duodenum the needle 
could be felt imbedded in the duodenum deeply, behind the trans- 
verse colon. At first it was found difficult to move it but at length 
it was worked up and its point made to perforate above the trans- 
verse colon, from where it was easily extracted, the opening being 
closed with a purse-string suture. 

The needle was blackened and eroded and showed evidence 
of having been present for some time. The patient made a good 
recovery and has been free from digestive disturbance ever since. 
Patient states positively that she does not think it possible that she 
could have swallowed it except when in delirium. The interesting 
part of the case is the apparent fact that the needle remained in 
the second part of the duodenum for a year, and also the train of 
symptoms which its presence caused. 


A sum of money has been given to the Harvard Medical College 
by Mr. Douglas Flattery, of Boston. The annual income from 
this money, which will be about $800, is to be devoted to the 


encouragement of scientific study of the cause, cure, and prevention 
of disease. 
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Editortal 


TWILIGHT SLEEP: THE DAMMERSCHLAF OF THE 
GERMANS 


THIS somewhat fanciful title has been employed to designate 

the condition of semi-narcosis induced in the parturient, 
by the exhibition of scopolamine and morphia. The use 
of these drugs in labour has been widely heralded, in the lay 
press, as a marvellous discovery which makes child-birth 
painless. As a matter of fact it is not so much a great dis- 
covery as a gradual improvement in a method of drug ad- 
ministration, wherein, in the large majority of cases, the 
labour is not altogether painless. 

Scopolamine, or the hydrobromide of hyoscine, was first 
used in labour by von Steinbuchel in 1902; and it was in 1903 
that Gauss, of Freiburg, began his empirical work with this 
drug. He combined the scopolamine with morphia, and the 
result was the so-called “Freiburg Method,” which was 
given to the medical profession some four years later. This 
method has been practised in many clinics, both in Europe 
and America, during the intervening years, and has exper- 
lenced varying, and somewhat contradictory, results. It 
has been subjected to many improvements, chiefly in the more 
careful preparation of the drugs themselves, and in their 
dosage; while from time to time newer combinations of the 
two alkaloids have been substituted. 

Narcophine—a narcotine-morphine-meconate; and pan- 
topon—a solution of the soluble chlorides of the alkaloids of 
opium—have been recently substituted for the ordinary 
hydro-chloride, or bi-meconate of morphia. These newer 
dr ugs, narcophine or pantopon, are used with the scopolamine 
in the initial injection; and spartein has been added, by some 
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clinicians, as a cardiac stimulant. These several drugs have 
their special advocates, and special advantages are claimed 
for each of them. In consequence, it can truthfully be said 
that the perfect combination has not yet been attained. 

Tocanalgine has been introduced by the French. This js 
a drug obtained by the action of living ferments on the chloro. 
hydrate of morphine, and is strongly recommended by the 
French obstetrician Dessaignes. It is used alone, without 
scopolamine, and the results of its administration are desig. 
nated “painless childbirth in France;’’ and it is even now 
being tried in America, with satisfactory results, by A. M. 
Hellman and others. 

From the foregoing it is evident that the Freiburg 
Démmerschlaf has already undergone numerous modifications, 
that the method is really still in a state of development. 

It is also just to recall here the fact that scopolamine 
itself is not a new drug, though the related alkaloids of bella- 
donna and hyoscyamus are much better known. As long 
ago as 1899 Schneiderlin recommended the use of scopola- 
mine, combined with morphia, for the production of surgical 
aneesthesia; and it has been used in surgical practice, either 
by itself or as an adjuvant to ether administration, to some 
considerable extent since that time. Dédmmerschlaf, or Twi- 
light Sleep, is really merely the application of these two drugs, 
scopolamine and morphia (or its associate alkaloids) to the 
pains of labour. Atropine, the older alkaloid, with or without 
morphia, has long been employed as a sedative in parturition. 
It supplanted the use of chloral, which at one time was almost 
universal; and now in its turn, its place is taken by scopola- 
mine. Viewed in this perspective the use of scopolamine and 
morphia in labour can be defined as a natural evolution in 
drug administration. 

The “great discovery”’ of Twilight Sleep consists then 
merely in the application of these two drugs to the clinical 
phenomena of labour, and in the determination of a definite 
and safe method of their employment for both the mother and 
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the child. As yet, this method has been most extensively 
ysed in the Freiburg clinic, for last year some five thousand 
cases were reported. The credit of the method, and the 
name—and truly it is a wonderful name—belongs to Gauss, 
to Krénig the chief, and to Siegel, an associate in the clinic. 

This, very briefly, is the position of Twilight Sleep in the 
medical profession to-day. It is being conscientiously tested 
by many observers in the hospital services of America; and 
it goes without saying that the method will stand or fall on 
its merits. 

Very unfortunately a year ago Twilight Sleep fell, in this 
immature state, into the columns of the lay press. Therein 
it was heralded as one of the world’s greatest discoveries— 
a universal anodyne in child-birth. Newspapers and periodi- 
cals vied with each other in the exploitation of its virtues, and 
before the war there was no subject of such universal interest. 
Even Friedmann’s “cure” of tuberculosis, a lamentable 
memory, met with nothing like the same hearty response. 

This is scarcely to be wondered at, for this new method 
was glowingly described in these lay pages as a magical 
succour to all womankind in her hour of travail. The primal 
curse, “I will greatly multiply the sorrow of your conception; 
in sorrow thou shalt bring forth children,” was to be finally 
abrogated. The bearing of a child was henceforth to be 
merely a time of twilight and of sleep. One can imagine 
what a special paradise of salvation this promise conveyed to 
that vast number of women who, as matrimonial candidates, 
are consciously unwilling, or unfit, for the claims of parturi- 
tion; that vast array of modern womankind with no physical 
or mental training for the demands of motherhood; who 
are enmeshed, as Walt Whitman so well describes it, “‘in the 
incredible holds and webs of silliness, millinery, and every 
kind of dyspeptic depletion.” For such a prospective mother 
this method afforded a glimpse into a maternal paradise. 
The medical profession. was taken by storm, and for a 
time there was no staying this popular deluge. Gradually, 
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however, the harm of this lay-missionary enterprise is being 
undone; and. saner counsels are coming to prevail. To the 
credit of the medical profession be. it said that, in compara- 
tively few cases did its members yield to this indiscriminate 
demand, with no thought of their own inexperience and with 
no regard for the hidden dangers to the mother and her child, 
In consequence, there are throughout the land comparatively 
few tombstones on which may be written the expressive words 
of Dr. W. H. W. Knipe, of the Post-Graduate Hospital, New 
York: “‘Erected to the memory of Twilight Sleep, and to the 
sympathetic physician who tried to do better than he knew.” 

The semi-narcosis induced by scopolamine and morphia 
has, I think, a distinct place in modern obstetrics. It may 
be said at once that it is not applicable to every case. The 
indications for its use, and its limitations, are being gradually 
developed; and, in experienced hands, the results are extremely 
satisfactory. For the past year this method has been en- 
ployed in the Montreal Maternity Hospital, and our experience 
of its employment is shortly to be presented to the pages of 
this JOURNAL. 


THE DESCRIPTIVE CATALOGUE OF THE MEDICAL 
MUSEUM OF McGILL UNIVERSITY 


THE section of this catalogue on the Hemopoietic Organs 

(the first to appear in print, although the fourth in the 
order of the museum classification) has just been issued by the 
Oxford University Press. This has been done under the per- 
sonal supervision of Sir William Osler, and its cost has been 
met by a fund raised by him for this purpose among the 
medical graduates and friends of McGill University. The 
publishers have done their work extremely well, and the 
result is a thoroughly presentable volume, provided with 
numerous and excellent illustrations. 

This catalogue has been arranged and edited by Dr. 
Maude Abbott, the curator of the museum. Though called 
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a catalogue, it is really much more than this, and its publica- 
tion is, we believe, an event of real importance, not only to the 
McGill Medical School in particular, but to museum organiza- 
tion and medical teaching as well. 

In the large undertaking of cataloguing the McGill 
Medical Museum, Dr. Abbott has instituted and proceeded 
upon the following general and broad plan. A teaching series 
of specimens in all subjects is to be collected and systemati- 
cally described and catalogued in accordance with a uniform 
standard, this description to include macroscopic and micro- 
scopic details, with both the specimen and its microscopic 
slide made available for the student. Moreover, to the 
description of each specimen the clinical data are attached, 
and so the work of the clinician and pathologist are in each 
instance combined. In addition each section (and each 
series in the section) in the museum catalogue is to be pro- 
vided with a short introduction, dealing with the general 
pathology of the special subject, and the whole work to receive 
the imprimatur of the professors of pathology, of medicine, 
and of surgery. Such a plan is supported by the example 
of the University College Hospital and other English 
museums, and affords a wide departure from our previous 
conception of a catalogue; and it will provide a conspicuously 
instructive manual for the use of all students of medicine. 

Dr. Abbott’s broad ideal is fairly realized in the present 
volume. Here is presented a collection of carefully selected 
material, illustrating the subject with which it deals. By 
the uniformity of its arrangement, the logical sequence of its 
material, the careful chronicling of macroscopic and micro- 
scopic details, and the faithful codrdination of its clinical 
and pathological data, this volume sets a higher standard 
of cataloguing than has, within our knowledge, hitherto been 
attempted in any medical museum. It so marks a step in the 
evolution of objective teaching methods, and the medical 
faculty of McGill ann is to be congratulated on its 
appearance. 
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The introductions and the descriptions of many of 
the specimens are by Professor O. C. Gruner, formerly patho- 
logist to the Royal Victoria Hospital; and there are several] 
admirable colour sketches by Dr. Gruner himself. The timely 
appearance of this volume has been largely due to the activity 
and generous collaboration of Professor Gruner, and its 
subject-matter is of particular interest because it is one which 
he has made especially his own. 

There is presented in this volume for the first time the 
practical application of the expansive museum classification 
suggested by the late Professor Wyatt Johnston, and in use 
for many years in the museum. 

While it is true that much of the descriptive work in this 
volume is from the hand of the curator of the museum, this 
does not by any means indicate the services rendered by Dr. 
Abbott. For, not only was the original conception of such 
a catalogue her own, but, in all justice, it may be said that its 
actual creation has been due to her skill, energy, and de- 
votion. When complete, this catalogue of the McGill 
Medical Museum will constitute no mean life-work. 

The story of Sir William Osler’s part in the publication 
of this catalogue is typical of himself. His interest in the 
McGill Museum dates from the beginning of his career, for 
it was here, in 1874, that he did his first pathological work. 
The foundations of his knowledge of clinical medicine may 
truly be said to have been laid in the post-mortem room of 
the Montreal General Hospital where he served as pathologist 
from 1877 to 1884. From this extensive pathological service 
he collected the material for his Goulstonian lectures on malig- 
nant endocarditis, which constituted his first important con- 
tribution to the literature of this subject, and which still 
remain a classic. During this time his interest in the museum 
grew; and its shelves are rich with specimens secured at this 
time by himself. 

Since those days Sir William Osler has furthered in many 
ways the museum’s interests. He has always been a generous 
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benefactor. And when, in 1905, Dr. Abbott proposed the 
publication of this original and extensive catalogue, the 
scheme met with his instant approval. With characteristic 
promptitude he at once issued a circular to the medical gradu- 
ates and friends of McGill University, asking for contributions 
to defray the cost of such a publication. The answer to this 
appeal was a fund of $1,200, which was designated as a 
Catalogue Fund. It is with part of this money that the 
present volume has been issued. It is extremely satisfactory 
to know that sufficient money remains to publish the second 
volume on the circulatory system, which will shortly be issued, 
and which will receive a special interest from the fact that 
many of the specimens have been prepared and presented by 
Sir William Osler himself. 


ON THE AMOUNT OF BUTTER FAT IN ICE CREAM 


HE manufacture of ice cream is becoming an important 
industry in Canada and is undoubtedly of much value 
to the dairy interests in the Dominion. Conservative esti- 
mates of the amount of ice cream manufactured and consumed 
in Canada place it considerably over five million gallons in 
1914. It thus forms an important element in our food pro- 
ducts, and therefore demands that its composition shall be 
under inspection by the government, and that such a standard 
of purity and quality be maintained that the public shall 
be ensured a good and wholesome article. 

When first the industry began to assume importance it 
was decided by the government that under the term ice 
cream is implied a product consisting of pure frozen cream with 
sugar, and a standard percentage of 14 per cent. butter fat 
was demanded. This involves the employment of a cream of 
high grade, and the addition only of the requisite amount of 
sugar and flavouring. Such a high standard of butter fat 
it is claimed by the manufacturers is detrimental to the 
development of their industry. The term ice cream, they 
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assert, does not necessarily call for a purely sweetened and 
frozen cream, but according to the dictionaries and to all 
the standard cookbooks, permits a wider variety of ingredients, 
the term cream being employed by confectioners with great 
freedom as a term “for any delicacy for the table resembling 
cream or made in part of it, as ice cream; an article of creamy 
consistence”’ (Standard Dictionary). Evidence has also 
been produced which indicates, according to their statements, 
that the public prefers an article with distinctly less butter 
fat. Under these circumstances the government has yielded 
temporarily, and pending an investigation of the fact by their 
officers, has placed for the time being the percentage of butter 
fat at a minimum of 7 per cent. 

We desire here to call attention to the letter on this 
subject which appears in this month’s issue. It is certainly 
incumbent upon the profession to pass an opinion upon the 
suitability of ice cream of a high, moderate, or low per cent. 
butter fat when taken as a dessert or light refreshment. 
That opinion is best founded upon the amount of butter fat 
which can be taken in a light refreshment without interfering 
with its digestibility. In small amount, and taken with other 
food at the regular meal hour, ice cream of a high fat per- 
centage may be taken and relished by the great majority of 
individuals. Consumed, however, as a great quantity of it 
is by the young, as a refreshing sweet, between the hours of 
the regular meals, we are convinced that ice cream of high 
fat percentage is much more liable to disturb the stomach 
and interfere with the digestion of other food, than an ice 
cream of moderate fat percentage (e.g. 7 to 8). We have 
seen several cases in children of recurrent vomiting, and of 
intestinal catarrh, which in our opinion were attributable to 
a free use of a rich ice cream; and we believe that in almost all 
children food with such a high percentage of butter fat, unless 
used in a very sparing manner, is liable to interfere with the 
digestion of other foods, and thus to impair rather than in- 
crease general nutrition. We are also of the opinion that ice 





ASSOCIATION JOURNAL 813 


cream when used as a food in sickness and convalescence will 
be more acceptable to the weakened stomach if it contain 
only 7 per cent. or 8 per cent. butter fat, and at the same 
time a somewhat higher percentage of proteid, than a cream 
of 14 per cent. butter fat and lower proteid, and will in the 
end prove more nutritious to the patient. 


A Committee for the relief of Italian wounded has been 
organized by Americans resident in Florence. The use of the 
historic Villa del Sole di Camerata has been placed at the 
disposal of the committee and had been converted into a 
hospital of one hundred beds. With the codperation of 
Americans at home, the committee hopes to be able to main- 
tain the hospital as long as it is needed. 


Tue second Harvard surgical unit sailed from New 
York on June 26th, and is now in charge of a British base 


hospital in France. Lieutenant-Colonel Sir Allan Perry, 
R.N.M.C., is in official command of the hospital. Dr. 
Edward H. Nichols, the surgeon-in-chief, who was to return 
to the United States about the beginning of this month, has 
been relieved by Dr. Franklin G. Balch, of Boston. The 


members of the first unit returned from France in July. 


A Frew weeks ago Mr. Asquith stated in Parliament that 
the death rate among the wounded in the present war amount- 
ed to 24 per cent. This is higher even than in the Crimean 
War, when the rate was 22 per cent. The explanation, of 

course, lies in the fact that in trench warfare it is impossible 

to give timely help to the wounded, who fall on the ground 
between the trenches of the opposing forces. Moreover, the 
least movement on the part of the wounded reveals his where- 
abouts to the enemy, and it is only under cover of darkness 
that he is able to crawl back to the trenches or to obtain any 
assistance. 
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Tue Australian Hospital at Harefield Park, Middlesex, 
with a capacity of almost five hundred beds, is a splendid 
example of what can be done now-a-days with movable, 
inexpensive structures. The house and grounds were given 
by an Australian gentleman for a hospital for wounded soldiers 
from the Commonwealth. The house has been converted 
into an administration building and on the grounds wooden 
structures with light iron girders for framework have been 
erected. Creosoted wood sleepers form the foundation and 
the walls, floors, and ceilings consist of five foot sections 
which fit into each other, so that a ward can be easily made 
larger or smaller as required by adding or taking away some 
of these sections. The material used is light and easily port- 
able and can be packed into a small compass; moreover, 
should any portion be damaged by a shell it can be recon- 
structed promptly and without difficulty. | 


The American Red Cross has announced its intention to 
withdraw, on October Ist, next, fourteen of its units from the 
countries engaged in war. Two units will be left in Belgium 
where it is believed the need is most urgent and the work of 
the Serbian sanitary commission will be continued, as this 
has been provided for by special contribution. This decision 
has been made because the general fund, which aggregates 
$1,565,000, by that time will have been exhausted. Since 
the commencement of the war, seventy-one surgeons, two 
hundred and fifty-three nurses, and forty-three members of 
the Serbian sanitary commission, have been sent overseas 
by the American Red Cross, and the administrative expenses 
alone have amounted to over $11,000. In addition, 1,000,000 
pounds of cotton, 882,000 yards of surgical gauze, 727,000 
assorted bandages, 33,000 yards of adhesive plaster, 9,240 
stretchers, 10,267. blankets, 19 motor ambulances, 4 army 
field hospital outfits, 50 army hospital tents, and 30 field 
medical tents have been supplied to the belligerent countries. 
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Tue Paris Chamber of Deputies has passed a bill making 
an appropriation of two million francs to be expended upon 
the care and treatment of soldiers discharged or about to be 
discharged because they are suffering from tuberculosis. 
In England, a home for men, who through exposure in the 
trenches have contracted the disease, is in process of equipment 
by the Wounded Allies’ Relief Committee. This committee 
has done a great deal to alleviate suffering caused by the 
war. It brought over the first Belgian wounded to England 
and found hospital accommodation for sixteen hundred 
of them. It has done valuable work in assisting in trac- 
ing scattered Belgian families, and by compiling a register 
of soldiers’ names, addresses, regiment, etc. It has also 
provided a number of artificial limbs and surgical appliances. 
It maintains two hospitals in France, at Dieppe and at 
Limoges, and early in the year it sent a fully equipped 
typhoid hospital to Kragujevatz, in addition to financial 
assistance to the Serbian Government. On June 2nd, the 
committee despatched two units of one hundred beds each 
to Montenegro, to assist in quelling the typhus epidemics at 
Podgoritza and Nikshich. These units took with them food 
and supplies to the value of over twelve thousand dollars. 
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Books Received 


The following books have been received and the courtesy of 
the publishers in sending them is duly acknowledged. Reviews 
will be made from time to time of books selected from those which 
have been received. 


Mopern Menicine: Its theory and practice in original contribu- 
tions by American and foreign authors. Edited by Sm 
WriuiaM Oster, Bart., M.D., regius professor of medicine 
in Oxford University, England; and Tomas McCrag, M.D., 
professor of medicine in the Jefferson Medical College, 
Philadelphia, second edition, thoroughly revised. Vol. V. 
Diseases of the nervous system—Diseases of the locomotor 


system. Lea and Febiger, Philadelphia and New York, 
1915. 


Nerves. By Davip Fraser Harris, M.D., C.M., B.Sc. (Lond.), 


D.Se. (Birm.), F.R.S.E., professor of physiology in the 
Dalhousie University, Halifax, N.S. Williams and Nor- 
gate, London. 


PracticaL Mepicine Series. Edited by Cuarues L. Mix, AM., 
M.D. Chicago: Year Book Publishers, 1915. Vol. III. Eyez, 
Ear, Nose anpD TuHroat. Edited by Cassy A. Woon, 
C.M., M.D., D.C.L., Atpert H. Anprews, M.D., and 
WiuraM L. BALLENGER, M.D. Price, $1.50. 


REPORTS FROM THE LABORATORY OF THE RoyaL COLLEGE OF 
Puysicians, Epinpureu. Vol. XIII. Edited by J. J. 
GRAHAM Brown, M.D., and James Rircutz, M.D. Oliver 
and Boyd, Edinburgh, 1915. 


TrexT-BooK oF Forensic MEDICINE AND Toxicotocy. By R. J. 
M. Bucuanan, M.D., F.R.C.P. (Lond.), professor in 
forensic medicine and toxicology, University of Liverpool, 
eighth edition, revised and enlarged. E. 8S. Livingstone, 
Edinburgh, 1915. Price, 7s. 6d. net. 
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AppLiED ImmMuNOLOGY: The practical application of sera and bac- 
terins prophylactically, diagnostically and therapeutically, 
with an appendix on serum treatment of hemorrhage, 
organotherapy and chemotherapy. By B. A. Tuomas, 
A.M., M.D., professor of genito-urinary surgery in the 
polyclinic hospital and college for graduates in medicine, 
and R. H. Ivy, M.D., D.D.S., assistant instructor in sur- 
gery in the University of Pennsylvania. Philadelphia and 
London: J. B. Lippincott Company, 1915. Price, $4.00. 


INTERNATIONAL Cuinics: A quarterly of illustrated clinical lectures 
and especially prepared original articles on treatment, 
medicine, surgery, neurology, pediatrics, obstetrics, gynz- 
cology, orthopedics, pathology, dermatology, ophthalmology, 
otology, rhinology, laryngology, hygiene, and other topics of 
interest to students and practitioners. By leading members 
of the medical profession throughout the world. Edited by 
Henry W. Carrett, A.M., M.D., and others. Vol. II, 
twenty-fifth series, 1915. Philadelphia and London: J. B. 
Lippincott Company. 


A CoMPEND OF MEDICAL CHEMISTRY, INORGANIC AND ORGANIC, 
INCLUDING Urinary ANALysiIs. By HeEenry LEFFMANN, 
A.M., M.D., professor of chemistry in the Woman’s Medical 
College of Pennsylvania. Sixth edition, revised. Phila- 
delphia: P. Blackiston’s Son & Company. Price, $1.00 net. 


MopERN ASPECTS OF THE CIRCULATION IN HEALTH AND DISEASE. 
By Cari J. Wiacrrs, M.D., assistant professor of physiology 
in Cornell University Medical College, New York City. 
Illustrated with 104 engravings. Lea and Febiger, Phila- 
delphia and New York, 1915. Price, cloth, $3.75, net. 


Tue PracticaL MEpIcINE SERIES, comprising ten volumes on the 
year’s progress in medicine and surgery. Under the general 
editorial charge of CHarLes L. Mix, A.M., M.D., professor 
of physical diagnosis in the Northwestern University 
Medical School. Vol. IV, GynecoLogy. Edited by 
Emitius C. Duprey, A.M., M.D., professor of gynecology, 
Northwestern University Medical School, and HERBERT 
M. Strowsg, M.D., assistant professor of obstetrics, North- 
western University Medical School. Series 1915. Chicago: 
The Year Book Publishers, 327 S. La Salle Street. Price, 
$1.35. 
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Obituary 


Dr. Jean A. Dessarpins, of Montreal, died August 7th, 
in the seventy-seventh year of his age. Dr. Desjardins was bom 
at Vaudreuil; he graduated from Laval University in 1862, and went 
into practice in Montreal. 


Dr. JEAN Baptiste Comeau, of Farnham, Quebec, died 
August 7th, in the sixty-eighth year of his age. Born at St. David 
Quebec, he was educated at Nicolet College and later entered 
McGill University where he received his medical degree. He 
practised at St. Germain for a time, and then went to Farnham. 
He leaves a widow and thirteen children. 


Dr. IsarE Cormier, of Montreal, died suddenly on August 
18th. Dr. Cormier, who was in the sixtieth year of his age, was 
born at L’Assomption, Quebec. He graduated from Laval Uni- 
versity. 


Rews 


ARMY MEDICAL SERVICES 


No. 5 GENERAL Hosprtat, C.E.F., was inspected by General 
Lessard, of Winnipeg, the Inspector-General of the Western 
Forces, on August 2nd, last. Major Hart, who is in command of 
the unit, has been gazetted lieutenant-colonel, as have also Majors 
Herman Robertson, of Victoria, and F. C. McTavish, of Vancouver. 
Captains H. L. Burris, of Kamloops, H. 8. Monro, F. P. Patterson, 
and A. P. Proctor, of Vancouver, have been given the military 
rank of major. A few changes have been made in the personnel 
of the hospital; Captain Hogle, of Vancouver; Captain Sutherland, 
of Revelstoke, and Captain Manchester, of New Westminster, 
will not accompany the unit but it will be joined in Europe by 
Lieutenant-Colonel Tanton, Major Gillies, and Captain Taylor, 
who are already at the front. Miss F. Wilson, formerly lady 
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superintendent of the Winnipeg General Hospital Training School, 
is the matron, assisted by Miss Tripp and Miss Campbell, of 
Victoria. 


TueE following physicians have joined the Royal Army Medical 
Corps: Dr. G. Belfie, of Seeley’s Bay, Ontario; Dr. Edward Kidd, 
of Trenton, Ontario; Dr. W. V. Coffyn, of Newcastle, New Bruns- 
wick; Dr. Deyell, of Lindsay, Ontario; Dr. L. A. Benner, of Winni- 
peg; Dr. H. F. Mackendrick, of Galt, Ontario; Dr. James L. 
Wilson, of Toronto; Dr. W. E. Ainsley, of Vancouver; Dr. D. A. 
Volume, of Erskine, Alberta; Dr. W.G.G. Campbell, Dr. Williams, 
Dr. J. D. Adamson, of Winnipeg; Dr. John R. Irwin, of Cobourg, 
Ontario; Drs. F. R. McKim, J. F. Sadler, D. 8S. Cassidy, D. 
Creighton, C. B. McTavish, A. M. Davidson, J. Wood, and J. B. 
Haverson, of Winnipeg. 


No. 1 Stationary Hospital, under the command of Lieutenant- 
Colonel Hanford McKee, of Montreal, and No. 3 Stationary 
Hospital, under the command of Colonel Casgrain, of Windsor, 
Ontario, have been sent to the Dardanelles. 


Dr. A. M. Fisner, of Woodstock, and Dr. L. deC. MacIntosh, 
of Hartland, Ontario, who recently joined the Royal Army Medical 
Corps, have gone to Egypt. 


LIEUTENANT-COLONEL A. R. GorpoN, who accompanied 
No. 4 General Hospital to England, has returned to Toronto on 
account of ill health. 


Captain GrorGE B. Stratuy, of Toronto, who left for Eng- 
land with No. 2 Clearing Hospital, is in charge of cases of infectious 
disease at Moore Barracks, Shorncliffe. 


Masor E. B. Harpy, of Toronto, is in charge of No. 2 field 
ambulance in Belgium. 


Dr. V. E. HENDERSON of Toronto, has been appointed head 
of the Alien Prisoners’ Detention Camp at Kapuskasing, Ontario. 


Dr. J. W. S. McCutoven, of Toronto, has been given the 
temporary rank of major while in charge of the sanitation at the 
Niagara military camp. 
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Captain L. G. PALMER is in command of Section B, No, 9 
Field Ambulance. 


Dr. W. D. Suarp, of Brampton, Ontario, has been appointed 
to the staff of a hospital in Serbia. 


Dr. Howarp D. Harrison, of Milton, Ontario, has beep 
gazetted major in the Royal Army Medical Corps. Dr. Harrison, 
who was doing post-graduate work in England when the war com- 
menced, is now surgeon at the Welsh Metropolitan War Hospital, 
London. 


Dr. G. H. Bow.sy, of Berlin, Ontario, has left for service 
overseas. 


No. 5 Stationary Hospital (Queen’s) under Lieutenant- 
Colonel F. Etherington, has arrived safely in Alexandria, Egypt. 


Dr. C. H. Vatery, of Edmonton, has been appointed chief 
of the medical service of the fifty-ninth division of the French 
army. He has been serving as medical officer of a regiment of heavy 
artillery stationed at Pont-4-Mousson. 


Dr. Howe A. Jonss, of Salisbury, New Brunswick, is taking 
a military course at Halifax preparatory to joining a medical corps 
overseas. 


Dr. W. T. ConNELL, of Kingston, who accompanied No. 5 
Stationary Hospital, has been gazetted lieutenant-colonel. 


THE physicians of Hamilton are contributing the funds 
necessary for the purchase of a machine gun for service overseas. 


LIEUTENANT-CoLONEL Herpert A. Bruce, of Toronto, is 
now attached to the medical service of the Canadian Expeditionary 
Force. 


Captain Hervey Jacxes, of Toronto, has been appointed 
Deputy Assistant Director of the Canadian Medical Service. 


LIgUTENANT-COLONEL G. S. Ryerson, of Toronto, has been 
gazetted honorary surgeon-general. 
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LiEUTENANT D. E. Staunton WisHart, R.A.M.C., son of Dr. 
D. J. Gibb Wishart, of Toronto, has been ordered to the Mediter- 
ranean. 


CapraIns J. Petitcierc, W. J. N. Wright, Z. R. Gauthier, 
and Jules Lafleur have joined the French-Canadian Stationary 
Hospital, No. 4, which left Montreal on May 6th, under the com- 
mand of Lieutenant-Colonel Mignault. 


Tue Stationary Hospital offered by Laval University has been 
accepted by the War Office. Lieutenant-Colonel George E. 
Beauchamp, of Montreal, will be in command of the unit, which is 
in process of organization. 


LIEUTENANT-COLONEL J. O. Orr, of Toronto, has volunteered 
for service with the Army Medical Corps, either at home or abroad. 
Dr. Orr was appointed provisional lieutenant in the Army Medical 
Corps in 1894 and was gazetted lieutenant-colonel last May. 


Dr. JoHn R. WuitTman, of Brantford, Ontario, has been granted 
a commission in the third university overseas battalion. 


LIEUTENANT L. 8S. Foster, A.M.C., is the medical officer of 
the 73rd Battalion Royal Highlanders of Canada, which is being 
recruited in Montreal. 


Caprain D. B. Negty, M.P., of Humboldt, Saskatchewan, 
has joimed the Army Medical Corps and will be attached to the 
10th Canadian Mounted Rifles, at present in training at Camp 
Hughes, Manitoba. 


A PROVISIONAL school of instruction for officers of the Army 
Medical Corps has been opened at Niagara-on-the-Lake, under 
the direction of Lieutenant-Colonel F. Marlow. Among those in 
attendance are, Drs. F. A. Cleland, G. W. Carleton, H. C. Hall, 
B. P. Matthews, W. J. Naber, McCormack, McKilgow, P. W. 
Phillips, W. M. Robb, H. P. Rogers, S. O. Rogers, F. G. Thompson, 
F. G. Wonbridge, and C. R. Young, of Toronto; Dr. J. A. Mc- 
Campbell, of Waubaushene; Dr. F. A. Ross and Dr. W. A. Lewis, 
of Barrie; Dr. G. T. Bailey, of Cochrane; Dr. W. J. Kirby, of 
Englehart; Dr. H. H. Harrier, of Coldwater; Dr. H. W. Armstrong, 
of Brampton; Dr. D. M. Baker, of White River; Dr. J. P. Russells, 
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of Timmins; Dr. L. C. Lauchland, of Dundas; Dr. J. R. McLean, 
of Sault Ste. Marie; Dr. T. A. Gourlay, of Cayuga; and Dr. F, J. 
Matthews, of Brooklyn, New York. 


A sITE has been chosen at Orpington, Kent, for the hospital 
which is to be established in England by the Province of Ontario, 
Orpington is about fifteen miles from London and only a short 
distance from Dover and Folkestone. 


Tue Distinguished Service Order has been awarded to Captain 
Stanley Alwyn Smith, of Winnipeg, for conspicuous gallantry and 
devotion to duty at Festubert on the night of May 20th. 
Captain Smith, with a party of eight men, volunteered to remove 
some wounded men from an orchard under heavy fire and succeeded 
eventually in bringing them all back to safety. 


CASUALTIES 


Died of Wounds 


MaJor J. L. Duvat, St. John, New Brunswick (First Field 
Ambulance). 


Wounded 


LIEUTENANT-COLONEL GARDNER, C.A.M.C., wounded in leg 
and invalided home. 


Correspondence 


BUTTER FAT IN ICE CREAM 
To the Editor, 


CANADIAN MEDICAL ASSOCIATION JOURNAL. 


Srr,—The question as to how much butter fat ice cream should 
contain is under investigation by the Department of Inland Revenue 
in Canada. By the statutes as they read at present it is demanded 
that ice cream should consist essentially of frozen cream and sugar, 
that no milk either pure or condensed, no eggs, and no starch, 
should be permitted to enter into its composition; and that it should 
contain 14 per cent. of butter fat. 

From a physician’s point of view it appears to me that this 
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amount of butter fat is unduly high for a delicacy used in the 
amount that ice cream is both with and between meals by a great 
many people, and when of such richness must have the tendency 
to upset many stomachs. Moreover, when employed as a nutri- 
ment in fever and during convalescence an ice cream of lessened 
richness would be more easily digested by, and therefore more 
acceptable to a stomach whose powers have been impaired by ill- 
ness, than one containing such a high percentage of butter fat. 

An expression of the views of members of the profession on this 
matter either by letter direct to the writer or through the JouRNAL 
will assist the department in arriving at the most suitable standard. 

We are informed that the United States Government has the 
matter also under investigation. Many of the States have at 
present no legal standard for the amount of butter fat in ice cream. 
In Massachusetts it is 7 per cent. In Pennsylvania it is 8 per cent. 
In Illinois, after an investigation, 8 per cent. was determined upon 
as its standard. 

Yours truly, 


A. D. BLACKADER. 
236 Mountain Street, Montreal, August 11th. 


Canadtan Literature 
ORIGINAL CONTRIBUTIONS 


The Canadian Practitioner and Review, June, 1915: 
President’s Address, Ontario Medical 
Association . . . .  .  D.J.Gibb Wishart. 
The diagnosis of chronic intestinal stasis . Wm. Goldie. 
The medical treatment of intestinal stasis J. Third. 
Chronic intestinal stasis . . . . G.A. Bingham. 


The Canadian Practitioner and Review, July, 1915: 
The cancer problem . . . ... 
The relation of school children to the anti- 
tuberculosis campaign. . . . J.H. Holbrook. 


J. Ferguson. 


The Canadian Practitioner and Review, August, 1915: 
Cancer of the uterus with special reference 
todiagnosis . . .  .  . G. Stewart Cameron. 
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Some observations on blood pressure . A. T. Emmerson. 
The early signs of tuberculosis . . . J.H. Holbrook. 
Mobilization in medicine . J. Hunter, 
Tuberculosis problems from a publi health 

standpoint . ... po D. A. Craig, 


Dominion Medical Monthly, May, 1915: 


Renal caculi in women : . : . A.C. Hendrick. 
Prostatectomy . . . . ... Wm. Gunn. 


Dominion Medical Monthly, June, 1915: 


Presidential Address, Ontario Medical 
Association .. . .  D.J. Gibb Wishart. 


The Canadian Journal of Medicine and Surgery, July, 1915: 
Addresson Surgery . . ...  .  F.J. Shepherd. 


The Canadian Journal of Medicine and Surgery, August, 1915: 


The attitude of the surgeon to prevention 
of cancer et oe ee H. A. Bruce. 


Dominion Medical Monthly, July, 1915: 


Treatment of the fever heart . .  . H.B. Anderson. 
Observations from twenty-four cases of 
exophthalmic goitre—A new symptom D. Smith. 


The Canada Lancet, June, 1915: 
Presidential address, Ontario Medical 
Association .. . . DJ. Gibb Wishart. 
Some errorsin diagnosis . . .  . J.J. Thompson. 
Observations from twenty-four cases of 
exophthalmic goitre—A new symptom D. Smith. 


The Canada Lancet, July, 1915: 


The nurse. . . .  . Hon. W. R. Riddell. 
Address on Surgery . EF. J. Shepherd. 
Some of the troubles of a ‘rural medical 

officer of health; and theirremedy . M. Powers. 
The ocular manifestations of a dissemin- 

ated sclerosis, with report of a case . C. Campbell. 
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The Canada Lancet, August, 1915: 
Diphtheria: its dissemination, prevention 
and cure J. F. Hanly. 
The new serum treatment for epilepsy W. Held. 
Some observations on blood pressure . A. T. Emmerson. 


Western Canada Medical Journal, May, 1915: 


Analysis of forty-one cases of sinus disease. G. W. Fletcher. 
Colectomy, in autointoxication : 4 K. Hall. 


Western Canada Medical Journal, June, 1915: 
Narcotic drug addiction. G. E. Pettey. 
An analysis of narcotic drug addiction E. 8. Bishop. 


Medical Societies 
CANADIAN PUBLIC HEALTH ASSOCIATION 


Last year, owing to the outbreak of war in August, the Executive 
Committee of the Canadian Public Health Association reluctantly 
decided to postpone the annual meeting of that body. This year, 
although so many members of the Association are on active service. 
itis felt that it would be inadvisable to let another year pass without 
arranging a meeting. An effort was made to meet in conjunction 
with the Canadian Medical Association at Vancouver in May. 
This plan fell through, however, when the meeting of the Canadian 
Medical Association was postponed. The Executive has now 
decided to hold the fourth congress of the Canadian Public Health 
Association in Toronto, on the 3rd and 4th of this month. As so 
many members have joined the forces, the attendance will naturally 
be less than usual, but it is hoped that all those who possibly can 
do so will attend the meetings. 


SASKATCHEWAN MEDICAL ASSOCIATION 


Tue Annual Meeting of the Saskatchewan Medical Association 
has been postponed until after the close of the war. The meeting 
this year was to have been held at Moose Jaw on the 27th of 
July, under the presidency of Dr. George P. Bawden. Dr. 
C. G. Sutherland, the secretary of the Association, is at the front. 
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MEDICAL SOCIETY OF NOVA SCOTIA 


TuE following are abstracts of papers read before the Medical 
Society of Nova Scotia, at its sixty-second annual meeting at 
Amherst, on July 7th and 8th, 1915. 


Forty years plus, by Dr. W. H. Hattie, provincial health officer, 

Reference was made to the reduction in the average age at 
death which has resulted from recent activites by public health 
authorities. In 1910 the average age at death in the United States 
was 38-7 years as contrasted with 35-2 years in 1900,—an addition 
to the average age of practically 10 per cent. English life tables 
prepared at the end of the last century showed an addition to the 
expectation of life of 9 per cent. for males and 12 2-3 per cent. 
for females, as compared with the expectation of life of the middle 
of the last century. An analysis of the statistics, however, shows 
that in the United States, at any rate, improvement has been effected 
only in the earlier age periods, and that the death rate has been 
increasing rather than decreasing in the age periods above forty. 
The English figures show a betterment at all ages. In the United 
States there has been a definite tendency to increased mortality 
from the degenerative conditions associated with the cardio- 
vasculo-renal system. <A study of the Nova Scotia statistics shows 
a tendency to increase in these conditions, although in a much less 
pronounced degree than in the United States. The conditions 
which appear to be particularly responsible for the increase of these 
degenerative diseases were referred to, stress being laid upon the 
necessity for temperance in the use of alcohol, for care in the dietary, 
and for taking proper exercise to counteract the lessened muscular 
activity which has resulted from the introduction of such modern 
conveniences as the telephone, the electric tram, the motor car, 
the elevator, the free delivery of mails and the numerous labour- 
saving devices which have recently come into use. Cancer, which 
has apparently become more prevalent in other countries, does not 
appear to be increasing in frequency in Nova Scotia. The great 
desirability of early diagnosis both in cancer and in the degenerative 
conditions was emphasized, and periodical, methodical medical 
examinations of those above the age of forty was recommended. 
Emphasis was laid upon the increasing value of human life especially 
in consequence of the war, and an appeal was made to the patriotism 
of every British citizen to do all that lay in his power to make our 
people virile and vigourous in order that British supremacy might 
be maintained. 
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Artificial pneumothorax in the treatment of pulmonary tuber- 
culosis, by Dr. A. F. Miller, Superintendent Provincial Sanatorium, 
Kentville. 

Dr. Miller reported his experience, during the past two years, 
of thirteen patients treated with injections of nitrogen gas. Ten 
were in the far advanced stage of tuberculosis and three in a moder- 
ately advanced stage. Seven of these patients were greatly bene- 
fited by treatment and six received no benefit whatever, as the 
disease was too extensive and pleural adhesions prevented the 
compression of the lung with gas. His most striking successes 
were obtained in severe hemoptyses with recovery of patients 
on whom the operation was performed. The puncture method of 
Forlanini was employed in all cases and accidents so frequently 
reported in the literature were not met with. He attributes this 
to the rigid technique used. The only complication arising was 
pleurisy with effusion that occurred in one case at the end of a year’s 
treatment. In his concluding remarks he stated: ‘‘The number of 
treatments and the time over which the work has extended does 
not permit us to advance definite conclusions as to its value in 
pulmonary tuberculosis. We have had our failures and dramatic 
successes amongst the cases treated. As long as compression is 
left for those in a hopeless condition the results will not be brilliant. 
If strict unilateral cases are selected for treatment, preferably those 
in a first or second stage of tuberculosis who are not responding 
to institutional management, the outcome will be much more 
satisfying. ‘The results and possibilities of pneumothorax are 
encouraging and just as soon as an x-ray apparatus is installed we 
shall follow this work more broadly and even more carefully than 
we have in the past.” 


Sarcoma; differential diagnosis and treatment. 

Dr. Harmer, of Boston, presented a paper on sarcoma, a 
subject of which he has made a special study for the past six years. 
His communication was an accumulation of facts gathered from 
perplexities encountered in an experience of several hundred cases. 
In considering differential diagnosis and treatment, therefore, he 
emphasized many points by illustrative cases. After briefly pre- 
senting opinions regarding etiology he cited two cases demonstrat- 
ing the development of sarcoma upon chronic inflammatory pro- 
cesses; first, upon syphilis of the face, and second, about the sinus 
tract of an old osteomyelitis. An extensive operation for the old 
trouble in the second case had been done five years previously 
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by Jones, of Liverpool. A sinus persisted due to a small cavity. 
About this tract a spindle-cell sarcoma developed. This was the 
size of a fist when seen by the author, and a subtrochanteric amputa- 
tion was performed. 

Under differential diagnosis were considered tuberculosis, 
syphilis, leukemia, carcinoma, and benign growths. Two less 
usual cases which presented lesions closely simulating sarcoma in 
history, appearance, and consistency were related. They proved 
to be a huge low grade infection of the axilla associated with diabetes 
and an acute exacerbation of a chronic bursitis (inferior bicipital 
at head of fibula). 

After general remarks on operability periosteal and medullary 
giant-cell sarcoma were considered. The notoriously poor results 
of periosteal sarcoma of the long bones, even after hip-joint and 
shoulder-girdle amputation, were reviewed. This is because the 
most refined diagnostic methods fail to reveal the presence of early 
metastases. A primagravida, twenty-nine years old, six and a 
half months pregnant, upon whom he performed an interscapulo- 
thoracic amputation for periosteal sarcoma just below the head of 
the humerus offered a pitiful example. A very careful complete 
physical examination and z-rays of the chest suggested that the 
process was still localized. The operation went smoothly and 
quickly. She was in excellent condition at the close, pulse 80, 
made an uneventful convalescence, was delivered at term of an 
apparently normal child by her physician. In nine months, how- 
ever, she died of sarcoma which first appeared in the tibia and 
rapidly involved the femur and lungs. 

The pathology of medullary bone tumours was considered 
at some length with special reference to the significance of giant 
cells. Despite conflicting opinions regarding the nature of myeloid 
growths, it is true that many can be cured by one or more curettings 
or resection. Others on account of size or situation may require 
amputation. Still others, probably the smallest group, cannot be 
cured by surgery alone (more or less extensive involvement of the 
vertebra). 

In a consideration of the treatment of inoperable sarcoma 
were mentioned arsenical preparations, caustics, cautery, the hot 
iron, fulguration, radium and allied substances, the mixed toxins 
of streptococcus and B. prodigiosus, and the z-ray. The author 
has personally treated about one hundred and twenty-five cases 
with the mixed toxins and has reviewed the literature on the 
subject. In previously published papers (Bost. Med. and Surg. 
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Jour., August 13th, 1914, March 4th, 11th, 18th, and 25th, 1915) 
he has made a critical analysis of his own and reported cases to 
determine the efficiency of the toxins. He briefly stated his con- 
clusions. ‘The author then showed a series of lantern slides illustrat- 
ing the differential diagnosis of bone sarcoma and other osseous 
lesions. 


Military sanitation as applied to farms, by Captain Victor F. 
Connor, A.M.C. 

With a view to the possible amelioration of the sanitary con- 
ditions existing on farms, and, indeed, in towns also, Dr. Connor 
gave the following description of sanitary precautions taken in 
nilitia camps in times of peace. 

A sanitary officer is duly appointed whose duty is to see that 
cleanliness is observed and that the regulations are obeyed, that 
the latrines, as the water closets are called, are fitted with the proper 
number of buckets, a certain percentage to the number of troops, 
each bucket to contain a sufficient quantity of disinfectant solution, 
generally Izal, to cover any excreta; incinerators built, garbage 
tubs and slop sinks installed in their places. This is done before 
and on the arrival of the troops, and is the first work done, a special 
squad being told off to do it. The incinerator is simply an outdoor 
fireplace made by digging two shallow trenches about six feet long 
and a foot wide and a foot deep, crossing each other at right angles. 
At the junction, iron rods are laid across, and by standing a barrel 
on these and building a wall all round the barrel, a sort of chimney 
is formed with underdrafts. The material to be destroyed is placed 
in the barrel and set on fire, and this burns the inner shell with the 
barrel, leaving the shape. This fireplace is cleaned out when 
necessary, and it is wonderful the amount of rubbish that can be 
and is burnt during the day. Garbage pails are half-barrels with 
holes bored in the bottom, set on similar crossed trenches, only in 
this case they are covered over carefully. This permits the liquid 
to run through and be absorbed by the ground, while the solids, 
bones and pieces of food, etc., are retained. These are either burnt 
or, when cleaned out, given to some one for their pigs. A cover is 
provided to keep out flies; in fact the slogan of the sanitary depart- 
ment is ‘‘starve the flies.’”” These pails are emptied at least once a 
day. At each water tap, a similar tub is provided over a covered 
drain, and a sentry placed to prevent excessive waste. The shower 
baths are also located over a covered trench with a grating. The 
Whole idea is to prevent odours and flies. The horse manure is 
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either carted away at once or burnt in a large incinerator. The 
above is a rough sketch of the method taken in camp to preserve 
health. The portion I desire to lay particular stress on is the latrine 
or water-closet system. On farms the garbage and swill is generally 
utilized to feed pigs, but the incinerator might be installed in some 
places with benefit. A condition which obtains on many farms, 
and in houses in towns as well, is a small room or lean-to built on 
to the house, preferably near the kitchen or pantry, sometimes a 
shack a few yards from the back door, with a seat with one to four 
openings, perhaps with covers, perhaps NoT. This porch has a 
sort of door at the ground level at the back of the seat outside, 
and the excrement deposited when the closet is in use, is removed 
once in one or two years, rarely more often. Some think the time for 
removal is when the contents almost reach the closet seat. This 
condition permits flies to swarm, and the smell is not at all pleasant 
and is absorbed by the milk and food in the neighbouring pantry 
or kitchen. In other cases, the lower door is left open, or is alto- 
gether absent, and the hens keep the place cleaned out. If the 
closet can be placed near the pump which supplies the house, it 
seems to be considered so much the better. Is there any cause for 
wonder at typhoid occurring in the rural districts; rather is it not 
wonderful that there is not more? You who have country practices 
can, I am sure, call to mind many similar and even worse cases. 
The following appears to be the simplest solution of the prob- 
lem. Have the closets in use thoroughly cleaned out and well 
limed first, then install buckets to catch the excrement, and in 
summer keep in them a solution of some of the coal-tar disinfectants 
sufficient to cover the contents. This will destroy and prevent 
odours, and flies will not feed there. In winter, as the weather 
in Canada is often quite cool, and most of the farmers burn lots of 
wood and coal, the ashes may be used to absorb the liquid and cover 
the solids, on the principle of the dry-earth closet. There should 
be built a ventilating shaft, starting from beneath the seat and 
projecting above the roof; four six-inch boards nailed together 
would do, and the draught would carry off all odours. The pails 
could be easily withdrawn and emptied frequently; a small hole 
could be dug, and the contents emptied into it and the earth re- 
placed. This would not be the disagreeable task that cleaning 
out the ordinary closet is. If some manufacturer of paper drinking 
cups made a large waterproof bag that would fit a large. bucket, 
overlapping the edges, these could be used as linings and then 
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closed over when being removed, thus preventing all nuisance and 
keeping the buckets perfectly clean. 

This is a simple inexpensive way to cure a very common offen- 
sive condition, at the cost of a little lime, a couple of large buckets, 
a supply of disinfectant and paper linings, amounting to perhaps 
from $3 to $5 at first, and yearly afterwards a few cents for solution, 
instead of paying large doctor’s bills, besides the extra economic 
loss of the labour and health of the persons incapacitated. A 
railway excursion within fifty to a hundred miles from the various 
camps for the farmers, with demonstrations, might be arranged. 

Diagnosis of tubercular and other infections of the kidney, by 
Benjamin Tenney, M.D., F.A.C.S. 

Patients with tubercular or other infections of the kidney 
consult a physician on account of frequent or urgent urination, 
pain, hematuria, or because of the presence of abnormal elements 
in the urine found in the course of some general examination. Of 
the three symptoms, frequent urination is most constant and 
corresponds with the diminished bladder capacity. This contrac- 
tion of the bladder may be permanent, due to deposit of connective 
tissue between the muscle fibres, or temporary and due to a ureteral 
reflex. Pain may be absent. If present it is due to distension of 
the kidney pelvis or capsule, or there is complaint of the cramp of 
the bladder muscle which we call tenesmus. Pain in the loin is 
less common than tenderness to pressure. Pain in the bladder 
region is more common than tenderness to pressure. Microscopic 
hematuria is characteristic of the acute hematogenous infections, 
while the macroscopic hematurias belong to the destructive tuber- 
cular processes. The relation of hematuria to new growths and to 
renal stones must not be forgotten. 

In the physical examination the presence of tenderness in the 
costo-erector angle, the presence of tumour or tenderness in the 
kidney region, tenderness along the psoas muscle, thickening of 
the ureter which is easily felt in women, thickening of the bladder 
wall, and tenderness of these last two structures, are all valuable 
signs when present. All may be found in one patient, some may 
be lacking in another, and only one or two present in a third. 
Their value can be estimated by the cystoscopic examination 
which should determine whether one or both kidneys are suffering, 
whether there be some coincident lesion in the bladder, or whether 
the conditions present in the bladder are responsible for the trouble 
higher up. The belief is growing that not only the tubercular but 
the more acute infections of the kidney are hematogenous, and 
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evidence is accumulating that these infections cause trouble jp 
kidneys whose ureteral drainage is impaired. The more we know 
of the bacteriology of the blood the more we find it to correspond 
with that of the urine. A tubercular kidney should be identified 
early and removed before the secondary bladder changes haye 
become the primary cause of the patient’s symptoms. Patients 
whose urinary fault is discovered in the course of some general exam- 
ination will usually disclose some urinary symptoms under proper 
questioning, but in any case a complete examination will usually 
determine whether they are suffering from a present infection or 
from the results of a previous one. For proper examination of the 
urine we require a fresh specimen, passed by the male with due 
precautions as to urethral and preputial contamination or drawn 
by catheter from the female. Sediments should be obtained by 
centrifuge and examined before they are confused by the growth of 
yeasts and bacteria. Under these conditions we should regard the 
presence of red or white corpuscles as evidence which justifies full 
investigation as to their source. The presence or absence of albu- 
men has less significance in the study of active infections than in 
estimating the damage done by some previous process. Finally, 
the injection of some of the sediment under the skin of a guinea 
pig’s abdomen will determine the presence or absence of a urinary 
tuberculosis with a very small percentage of error. A non-tuber- 
cular renal infection if acute may require decapsulation, nephro- 
tomy, or nephrectomy according to the general condition of the 
patient. A non-tubercular renal infection without fever may inm- 
prove under horizontal rest and urinary antiseptics. Of these 
hexamethylenamin is the most used at present and if given until 
formaldehyde appears in the urine it will decidedly diminish the 
growth of the bacteria commonly found in these urines. For 
renal tuberculosis the only relief which nature can offer with our 
best assistance is to shut off the kidney and stop its function, and 
’ this is no better than the usual result. A closed tubercular kidney in 
the body is more dangerous than an open tubercular kidney in a 
jar. A tubercular renal infection which is producing urinary symp- 
toms calls for nephrectomy like a malignant disease. 


MONTREAL MEDICO-CHIRURGICAL SOCIETY 


THE fifteenth regular meeting of the Society was held Friday, 
May 7th, 1915, Dr. W. F. Hamilton, president, in the chair. 
PATHOLOGICAL SPECIMENS: Series by Dr. Horst Oertel. 
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1. Carcinoma of the gall bladder, 

2. Carcinomatosis of the mesentery, 

3. Melanoma involving the heart, 

4, Aneurysm of Circle of Willis, 

5. Case showing advanced aortic stenosis. 

DEMONSTRATION: Diseases of the ventricle. The electro- 
cardiograph, presented by Dr. T. F. Cotton and Dr. J. C. Meakins. 

CasE Report: Hemorrhagic chicken-pox, by Dr. D. Grant 
Campbell. 


THE sixteenth regular meeting of the society was held May 
2st, 1915, Dr. W. F. Hamilton, president, in the chair. 

The meeting took the form of a symposium on infant feeding 
and was opened by Dr. F. M. Fry on: 

1. General Principles—Whey and cream mixtures. 

Before stating formal principles I would like to emphasize that 
the only test of an infant’s food is the result to the infants, measured 
by nutrition and growth. Hence we should not be satisfied with the 
statement that all is well because the food agrees. 

A food may ‘‘agree” without nourishing and it becomes a 
physician’s duty to see not only that the child retains the food with 
comfort but that food is given in such quantity and quality that 
nutrition and growth result. 

It follows too, that no food can be tested unless it be given 
exclusively for at least six or eight months. For example children 
who were apparently doing well show, only after six months or 
more, anemia, or malnutrition, or rickets, or scurvy. Let us 
then avoid passing judgement on a food until it has been given for 
a time long enough really to test its results. 

As to general principles: I believe there are only two involved. 
The first is a truism granted, I am sure, by everybody, while if 
you grant the first you must grant the second. These principles 
are (1) The best and only standard food for the human young is 
human milk. (2) In the absence of breast milk, that food should 
be preferred which most resembles human milk. 

How far from human milk the fashionable ‘“‘foods” are, is 
obvious. Cow’s milk itself is very different to woman’s milk. 
The farthest removed from human milk of all the materials given 
to infants are the dead, dry, so-called proprietary ‘‘foods.”’ 

The search for a food as close to breast milk as possible brings 
me to whey and cream, for by the use of these two fluids we can get 
& mixture far closer to human milk than any food known to me. 
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Thus, whey as made in the Royal Victoria Hospital to-day, contains, 
in addition to the all-important ferments and other live products 
fat -40 per cent., sugar about 5 per cent. (casein 0) lactalbumin 
-88 per cent., salts -80 per cent.; cream contains fat 16 per cent,, 
sugar 4 per cent., casein 3 per ‘cent., lactalbumin -50 per cent., 
salts -80 per a. A minute’s calculation will weed that 


5 drachms 
3 ounces 


is a mixture, which in comparison with human milk is as follows: 
— _—— Fats. Lactose. Casein. Lactaibumin. Salts. 

Human Milk .. + alk. 3°50 7% -60 1-20—1-8 -20 

Whey Mixture .. a alk. 3:5 7% 60 *82—1-42 —--80 

The best (whole) milk mixture may contain fat, sugar and 
proteids in the same amounts as in woman’s milk, but these pro- 
teids are casein 1-50 per cent. and lactalbumin -25 per cent. 
Theoretically then such a whey mixture is preferable. Apart 
from all theory, prolonged experience proves that whey mixtures 
give marked success where all milk mixtures (in difficult cases) 
fail. For example, experiments in the old Foundling Hospital 
gave such results that all the babies were given whey mixtures, 
with the result that, with no other change, mortality in one year 
fell 10 per cent. Ina milk station in the slums results were equally 
striking. Most emphatic perhaps of all is the fact that several 
infants are to-day in the Royal Victoria Hospital who wasted for 
five to ten months on ‘‘proprietary foods,” continued to lose for 
three weeks (in my care) on whole milk mixtures but showed rapid 
and steady gains for six to ten months on whey mixtures. Thus 
I succeed at once with whey in those children who fail rapidly and 
steadily on milk mixtures in my own practice. 

Theory and practice are thus equally emphatic in giving the 
preference to such mixtures. 

2. Home modification of milk, by Dr. D. J. Evans. 

I thoroughly agree with what Dr. Fry has said concerning the 
importance of urging mothers to feed their children on breast- 
milk. I am not quite so strongly in favour of whey-cream 
mixtures as a food in all cases, but I do support a great deal of 
what has been said. First of ‘all when it comes to feeding babies 
at home one has to take many things into consideration. In 
feeding young children one must have some very clear idea as 
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to what the baby should be as a result of feeding a certain amount of 
food, ie., What the general well being should be after a certain time 
of taking a certain food. There are many signs which will show 
that the child is not nourishing properly, and the man who is re- 
sponsible for feeding a child should have a very clear idea as to the 
results he should obtain. The baby’s weight, and age, are of im- 
portance; besides the weight you notice the condition of the child, 
the firmness of the flesh. If the child does not very soon begin to 
gain firmness of flesh, your food is still lacking in supplying the 
whole nutritional need of the child. It is the constant exercise of 
watchful care and the varying of the food from time to time that 
is important as the digestive power of children varies under certain 
external influences. 

Dr. Fry has referred to a formula of milk, fats, proteids, salts, 
sugars, etc.; this varied capacity for digestion in children, will 
apply to any one of these elements in the food, and even breast 
milk children vary in their capacity to digest these various ingredi- 
ents. For example, breast fed children may develop eczema, 
and in such cases we know that the fat in the mother’s milk is 
probably at fault; in other cases a child may have an idiosyncrasy 
and cannot digest properly the fat content of the mother’s milk, 
because it is in excess of the demand of that individual child. If 
we see these variations in the digestive power of fat, etc., in a child 
at the breast, we should not be surprised or discouraged on seeing 
the same in a child on an artificial food. 

Children, too, are influenced by their environment very con- 
siderably. A child may receive a perfectly excellent food from 
one woman and yet not thrive as it ought, while on the same food 
given by another woman, of a quiet, peaceful, calm disposition and 
manner, the child would thrive and grow in a perfectly normal 
manner. : 

You must in home feeding separate your difficult case from 
your simply straight case of artificial feeding. It is not so diffi- 
cult to feed a fairly healthy child, of normal standard, if it has 
not been already injured by bad feeding. 

Now besides the standard of the baby there is that of the 
milk. A great many men do not give sufficient attention to the 
milk supply, but only to the care of the milk after it has been re- 
celved in the home. In Montreal we have only one or two really 
good sources of supply and even in these the quality of the milk is 
liable to vary from time to time. After getting a good standard 
milk and attending to its proper care in the home, we then have to 
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consider the preparation of the food. The important thing jp 
feeding a child at home is care in detail in preparation of the food 
mixture. These details must be clearly understood by the person 
who is to prepare them. The directions should be simple and clear, 
and until the method is thoroughly mastered one should superin- 
tend the details in the preparation to see that nothing is left out, 

As to the intervals between feedings. This is a matter of 
difference of opinion among many physicians. As a general rule 
it is conceded that cow’s milk takes longer to be digested and 
carried out of the stomach than does human milk. It is therefore. 
desirable in using this as a food to try to obtain a longer interval 
between feedings than with breast feedings. The breast usually 
is given every two hours in young children. I have lately employed 
a three hour interval with complete satisfaction, and many may ob- 
tain a four hour interval very quickly. This latter is what I en- 
deavour to obtain with artificial food. The meal times may be, 
say, six in the morning, 10 a.m., two in the afternoon, and 6 p.m., 
and somewhere between ten and midnight. Five feedings in all 
per diem. 

The quantity that one gives a child is another thing in which I 
find a great many go astray; a great many failures, even when the 
quality of the food is all right, are the result of giving too much at 
each feeding. There is a popular idea that a child should be allowed 
to ‘‘tank up” until it is overflowing. It is a better thing to have 
a definite rule to go by, and as a general working principle I hold that 
a child should be given, on the average, an ounce more than it is 
months old; I rarely give a child three months old five ounces 
unless it is a large, healthy, robust infant. That means of course 
that one must make a change every two weeks, in the amount of 
food the child gets, an increase of half an ounce at a time. You 
have to vary for different children, smaller quantities at shorter 
intervals, etc., may be necessary, but the longer interval between 
feedings is the ideal one. 

Now as to the composition of the food. For the first three 
months it is a somewhat more difficult problem than after the 
child has passed that period, unless the child is in very bad condi- 
tion. The composition of the food is of importance. For the first 
three months you must have a different standard from what 
you may give after that, but in general I am inclined to favour 
whole milk for ordinary cases, and only fall back on the whey-cream 
mixtures as a stop-gap in the more difficult cases. I replace the 
whey-cream mixture by a milk and barley food as early as possible. 
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Allen very wisely, some years ago, showed that it requires an amount 
of protein contained in one ounce of whole milk to the pound weight 
of the child to maintain the nitrogen equilibrium for twenty-four 
hours for an infant, and in order to build up the tissues in the child 
it requires the protein that is contained in one and a half ounces of 
milk to the pound weight of the child. Now as Dr. Fry spoke of 
breast milk as being his standard, so I may say that I also have a 
standard in my mind and that is, to give in a given case as much as 
one and a half ounces of whole milk to the pound of the child, 
and this I strive to reach. I may have to start with a whey-cream 
mixture, take the weight of the child and remember that in whey 
made from skim milk you get a protein content of 13, or it may 
be 1:15 or even 1-25, and you can work out your quantities to make 
a suitable food mixture according to the digestive power of the 
child, working up the proteid gradually. 

With regard to the fat in your mixture, the power of children 
to digest this is more subject to variation than is their power to 
digest protein matter. Even in robust children the fats often throw 
the digestive mechanism out of order. Sugars act in the same way 
but not so strongly. You have therefore to meet the individual 
needs of the child in respect to these. As a general rule I try to 
give the child, roughly speaking, 2 per cent. fat in the mixture and 
rarely exceed 3 per cent. to get ordinary good results. Usually in 
one and half ounces of whole milk to the pound weight of the child 
there is sufficient fat to supply the child’s needs, and I very seldom 
have to add cream to the mixture, in fact, I have frequently to 
skim a little off the cream in order to get the required standard. 

The sugar may be at fault and very often is given in too large 
quantities, when it leads to irritation by fermentation, producing 
eructations and looseness of the bowels and frothy stools. When 
the child gets to three months of age you may begin to use starch 
foods, dilute the excipient with starch, and often you get excellent 
results. Barley is the one I favour, but oatmeal flour, plain white 
flour well cooked, sometimes malt preparations, according to the 
idiosyncrasies of various children, are all valuable. 

These general principles I have found during recent years to 
work very well in general praetice, and as a rule I have very little 
difficulty in getting good results. You have to be attentive to 
the general condition of the child, to be familiar with the signs 
of indigestion, etc., and to combat anything wrong at once when 
It comes up; with this care and attention to detail you will meet 
with success. 
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3. Proprietary foods, by Dr. G. Gordon Campbell. 

Dr. Campbell, having been out of town, was unable to prepare 
any notes on this subject and the president called upon Dr, A. 
E. Vipond for some remarks. 

Dr. A. E. Vipond. As no time has been given me to put to-, 
gether any facts in this connexion I will only say a few words, 
According to the manufacturers all proprietary infant foods 
appear to have certain values, but from our point of view the re- 
sults are, rickets, marasmus, wasting, and other evils. Most of 
these foods contain an excessive amount of starch and are low in 
proteids and fats. 

First of all take condensed milk; it is very low in fats and the 
sweetened condensed milk has too much sugar. The following 
table gives the composition of the various proprietary foods now 
on the market,—it has been compiled by Dr. Leeds and is published 
in “The Diseases of Children,’’ Goodhart and Still. 

If the mother cannot nurse the child we should endeavour to 
modify cow’s milk to bring it as near as possible to resemble the 
mother’s milk. Every infant is an individual study and I find 
that it is with difficulty that a young infant can digest proteids. 
We must start with a very low percentage of proteid and go up 
gradually with this most important element in the infant’s diet. 
If an infant cannot digest cow’s milk (no matter what its modifica- 
tion) and we are compelled to make use of a proprietary food, I 
generally use glaxo. This food is a dried milk and it can be made 
to resemble mother’s milk by the addition of water. However, 
the gain in weight is not rapid. 

4. Infant feeding in summer diarrheas. Dr. H. B. Cushing. 

The artificial feeding of an infant is apt to be a difficult problem 
under the best of circumstances, as we all know to our sorrow. 
With a normal healthy infant one has at least a good prospect of 
succeeding, but during the hot weather, and when the case is com- 
plicated with an entero-colitis, the difficulties are increased ten-fold. 

During the past few summers it has been my privilege (or 
misfortune) to be in charge each year of the wards of two or more 
institutions receiving young infants under their care, and so I have 
had rather unusual opportunities of observing the end-results, 
so to speak, of the artificial feeding of infants. The usual sequence 
of events has been that the child was nursed for a few weeks or 
months, then started on a course of artificial feeding, usually passing 
through a whole series of modified milk mixtures, whey and cream, 
and proprietary foods, until hot weather and summer diarrhea 
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intervened, when the victim was sent into an institution as a last 
resort. I cannot say that the results of my treatment of these 
eases have been so remarkably successful that I wish to lay claim 
to any original or infallible method of treatment and feeding, but 
since I have been asked to speak on the subject this evening, I 
yill briefly outline the general principles which I have adopted. 

The first question is naturally that of prophylaxis. I am sure 
it will not be out of place if I spend a few minutes in speaking of 
infant feeding from this standpoint. Personally I am profoundly 
convinced that the ordinary summer diarrhoea is an infectious 
disease With a seasonal prevalence. In the institutions with which 
Ihave been connected it has been my experience to observe re- 
peatedly that the cases in the wards would be getting along fairly 
well, even through spells of very hot weather, until, following the 
advent of some acute case of entero-colitis to the ward, there would 
be a sudden outbreak of cases of summer diarrhoea with the usual 
mortality. 

The conclusions I reached as to prophylaxis were: 

First, that acute cases of summer diarrhoea should be as far 
as possible isolated and not received into homes or hospital wards 
with other children of susceptible age. 

Second that, since the infection is obviously through the 
alimentary tract, sterilized or pasteurized food should be used 
during the very hot season in all densely populated places. If the 
milk supply cannot be relied on during this time, it is better to use 
condensed milk or prepared foods, with all their disadvantages, 
than expose the children to the serious, danger of infection from 
contaminated milk. 

Third, when the weather is very hot it must be remembered that 
the infant is unable to assimilate the same quantity or concentration 
of nourishment as in the colder weather; in other words, that the 
maximum tolerance of the child for food is greatly diminished. 
Therefore the total quantity of food should be diminished or the 
dilution increased to prevent gastro-intestinal disturbance that 
would predispose to infection. 

The next question I have to consider is the diet during an acute 
attack of summer diarrhoea. This is one of the few points in infant 
feeding that everyone seems agreed on,—the diet during the acute 
stage is one of starvation. The less food we give the child for a 
short period the better for the child. The best diet for the first 
day or two is plain boiled water. It is often difficult to carry this | 
out and the usual method is to give some bland non-irritating 
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fluid which serves the same purpose. Dilute barley water, rice 
water and oatmeal water are familiar examples. In Vienna it wag 
customary to use weak tea without sugar in all these cases. Whey 
and albumen water which are much used for the same purpose have 
been objected to by some authorities from the theoretical stanq. 
point that they are proteid solutions and so subject to decomposition 
in the bowel with the development of toxines. 

The first question that arises is how long should this starvation 
diet be kept up. Cases differ and the only rule I can suggest js 
that it is usually kept up for too short a time to accomplish its rea] 
aim, and that it is better to continue starvation for a little longer 
than is thought absolutely necessary. 

The second important point during the acute stage is to e- 
deavour to maintain or increase the amount of fluid in the body, 
to lessen hydration and intoxication. The most satisfactory 
and efficacious avenue of absorption of fluid is the natural one 
through the stomach and intestine. However, if the child cannot 
or will not drink, the next best method is by the rectum. I have 
long considered that the important point in rectal lavage in summer 
diarrhoea is not the amount of material removed, but the amount of 
fluid retained, and for this reason have come to use only weak saline 
or sodium bicarbonate solutions abandoning all astringents and 
antiseptics. The fallacy of so-called high rectal enemata is generally 
admitted. Anyone who has watched the entrance of bismuth 
solution into the colon with the fluoroscope recognizes that any 
fluid introduced slowly within the internal anal splincter reaches 
the ileo-czcal valve in afew moments if retained in sufficient amount. 
I have tried the drop method of continuous rectal saline administra 
tion but never had much success in young infants. Rectal methods 
failing, the subcutaneous and intravenous methods have beet 
recently advocated, with some success in desperate cases. 

The question of feeding an infant during the later stages and 
convalescence from an attack of summer diarrhoea presents the 
greatest difficulties of all. It is here that we find the widest diver- 
gence of views among authorities. If appears to me that the most 
important point of all is to realize that the infant’s ability to digest 
and assimilate food is seriously impaired and remains so for @ c0l- 
siderable time. In other words that it is necessary to go slowly; 
that the error is most likely to be made on the side of giving t 
much food, or too strong food, and giving it too early. Especially 
is this the case where there are signs of definite organic change in the 
mucosa, catarrhal or ulcerative; in other words where mucus al 
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blood occur in the stools. In these cases it is important that the 
parents should be warned that it will be weeks before a return to the 
regular diet is possible, or the child can be expected to gain weight as 
before the attack. Modern ideas of high-caloric feeding in fevers 
do not seem applicable to babies, at least clinically. 

As to the character of the food to be given during convalescence, 
there appear to be as many views as there are writers. Each of the 
three main elements, fats, carbohydrates, and proteids has been 
blamed in turn for causing the difficulties and we are cautioned by 
diferent schools to avoid each of the three. Individual cases 
undoubtedly differ, and the main point in my experience is to go 
slowly, and increase gradually. The chief danger is trying to ad- 
vance too rapidly and give more food than the child can properly 
assimilate. 

Discussion. Dr. A. D. Blackader: The papers presented to- 
night have all been interesting, and taken together are an able 
presentation of the important facts in infant feeding. The first 
paper is, however, in my opinion, a too enthusiastic presentation 
of one method; a method which has its value, under certain cir- 
cumstances, but one which, even in Boston where it originated, is 
not now regarded as generally very successful. In a letter received 
only a few days ago Dr. Lovett Morse, now the professor of pedia- 
trices at Harvard Medical School and a pediatrist who has had a 
long experience in milk dispensaries and infant hospitals, writes as 
follows: ‘“‘I do not use whey mixtures as a routine; I may start 
very young babies on such a mixture, but as soon as possible place 
them on a milk formula.” Dr. Holt, of New York, also writes 
me: “I have no great confidence in whey and cream mixtures in 
troublesome cases. There are healthy infants who will do well on 
many various formule, but personally I have not used whey and 
cream in difficult cases for three or four years. I do not think 
the results of such mixtures have as a rule proved satisfactory.”’ 
Dr. J. Crozer Griffiths, of Philadelphia, has also written me to the 
same effect, namely, that he only occasionally uses whey and cream 
mixtures as they have not given him the satisfaction which was at 
first expected from them. My own experience agrees with the 
statements of these men. Excellent results are occasionally ob- 
tained, but the general development of the infant does not proceed 
80 satisfactorily, as it does on a suitable milk modification. 

In answer to the question how we can judge as to whether a 
food is agreeing with an infant, I would add one or two more tests 
to those given by Dr. Fry. Not only should the food be digested 
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readily and perfectly, as shown by freedom of the infant from colic 
and by a daily normal stool, but the child also should gain in weight 
regularly, develop normally, and sleep peacefully, and its skin 
should be free from signs of irritation. Laok of sleep is frequently 
an indication of :mperfect nutrition due to a deficiency in its food 
of nutritive elements; rashes on the skin are often an indication 
of some fault in the dietary; not infrequently there is an excess of 
the sugar or fat e!ements. 

In the feeding of an infant there are a few fundamental facts 
besides those mentioned this evening, which must always be borne 
in mind. The first is the great demands that the infant makes on 
its stomach to supply sufficient nutrition for growth as well as for 
wear and tear. An adult stomach has to supply nutrition simply 
to make good the daily loss; an infant’s stomach has also to do 
work to permit growth going on regularly. Hence an early import- 
ant sign of defective nutrition is the ceasing of an infant to gain in 
weight This is one of the important tests always to be applied in 
the feeding of every infant. The infant should be weighed carefully 
every week and its weight recorded. An excess of carbohydrates 
or of the fats in the dietary may cause a very rapid gain in weight; 
a too rapid gain is often followed by a sudden loss. A frequent 
cause of failure to gain in weight is imperfect absorption and 
assimilation of food due to faulty digestion, either of the milk as 
a whole or of one of the individual elements of it; of the protein, 
the fat, or the sugar. Often the faulty digestion of one of these 
elements leads to the imperfect digestion of all. With any sign of 
indigestion or with any failure to gain in weight careful attention 
should be given to the examination of the feeces, as in this way an 
estimate may be made as to how completely the digestion of the 
several elements of the food is going on. Physicians should be on 
the alert to detect the beginning of trouble. I think Finkelstein is 
correct when he calls attention to the condition in which this im- 
perfect digestion of one of the elements of the food has been allowed 
to persist until the child acquires a distinct intolerance for that 
element, or a ‘‘food injury” as he terms it. When this condition 
sets in it is necessary to exelude from or greatly lessen the amount 
of that article of food in the dietary for some time, and only slowly 
resume its administration. “ A failure to gain in weight is one of the 
early symptoms of the development of this condition. 

Now what is the most frequent cause of indigestion? Speaking 
broadly, I should say excess either in the food as a whole, or 2 
one of the elemental ingredients. This excess may be found either 
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in the amount given at a time, or in its too frequent repetition. 
Dr. Evans has called attention to the great advantage of lengthening 
the intervals between the feedings to three and afterwards four 
hours, thus securing a definite rest for the stomach after it has 
accomplished its task of digesting the previous meal. Infants 
differ greatly in their capacity for digesting food; some appear to 
to have so much vitality that they digest without trouble what 
might appear to the scientific physician to be an indigestible food; 
others are very sensitive to the slightest overstrain. It is always 
to be remembered that a weak digestion may be strengthened by an 
abundance of fresh air, a freedom from too much nervous excite- 
ment and the securing of sufficient rest for the stomach between the 
times of feeding. 

In the case of a weak digestion in a delicate infant, it is often 
a very difficult problem to arrange a food that will prove satisfac- 
tory. Occasionally we may have recourse to the whey and cream 
mixture, as suggested by Dr. Fry; more frequently I try to modify 
still further either the whole milk or top milk, and so render it 
suitable to the digestion of the individual infant, altering the amount 
of the protein or the fat, or the sugar, until I reach a digestible 
formula; then as rapidly as possible I strengthen it. The proteid is 
in many cases difficult of digestion and its percentage must be re- 
duced. Not infrequently, however, the cause of the proteid in- 
digestion will be found to be an excess either in the fat, or in the 
carbohydrate. It is always desirable to try to maintain the 
the proteid element as high as 1-5 per cent. or 2 per cent. in the food. 
The young of all animals whose food contains a moderately high 
percentage of protein develop better and more strongly than do 
those in whom the percentage is low. 

The digestibility of the proteid may be increased by the addi- 
tion of one grain of sodium citrate to the ounce of milk converting 
the calcium caseinogenate into the less coagulable sodium caseino- 
genate. The tendency to form hard curds also may be lessened 
by the use of a cereal gruel ingtead of water. 

The fat in the food is the element most liable to give trouble. 
Any indigestible excess of it promptly induces vomiting, and 
diarrhoea. As a rule 2 per cent. isas much as many infants can 
deal with at first; this amount may be gradually increased to three; 
very seldom can we increase beyonu 3 per cent. without setting 
up symptoms of indigestion and often signs of acidosis, manifested 
by ammoniacal urine, vomiting and diarrhcea. In some infants we 
meet with quite a marked intolerance.to fat. This in my experience 
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is often the case with infants suffering from tubercular infection, 
In all cases on the other hand where the fat content of the food has 
to be lowered below 2 per cent. there is a tendency to the develop- 
ment of rachitis, and care must be taken to maintain the proteid 
element in these cases as high as may be practicable. 

Sugars are as a rule more easily digested than are the fats, 
but excess in them, if persisted with, may do definite harm. Finkle- 
stein has emphasized the danger of such excess giving rise to a 
definite intoxication associated with a watery acid irritating 
diarrhoea quickly producing an erythema of the nates. Pediatrists 
in this country question some of his statements. Nevertheless, 
most of us are convinced that one of the best ways of checking an 
irritating watery diarrhoea is to stop the fats and the sugars. 
Physicians often forget that a thick barley jelly contains about 2 
per cent. of carbohydrate, a thin barley gruel about 1 per cent. 
Allowance must be made for this in our modifications, and the 
amount of lactose correspondingly diminished. 

It is sometimes of service to substitute maltose for the lactose. 
Maltose is said to be more easily assimilated and less liable to 
cause fermentation, and appears to be specially useful in those cases 
where we have difficulty with the digestion of the fat. It may be 
substituted for the lactose, either only in part or entirely. In its 
digestion it splits up into mono-saccharides that are said to be more 
easily absorbed than is the case with milk or cane sugar. 

In reference to the starches in an infant’s food they are in my 
opinion often of much value in the form of gruels to prevent too 
rapid and consequently too firm coagulation of the caseinogen. 
Although not an ingredient of human milk, Shaw, of Albany, and 
others have proved that even very young infants will digest a 
small amount of starch, but if given in large amounts to infants 
under six months, it is apt to induce colic from its imperfect digestion 
and subsequent fermentation. Even very young infants may, how- 
ever, occasionally make use of a little in their food with benefit. 

In all cases of artificial feeding it is of great advantage, as Dr. 
Evans has stated, to have a good nurse who can soothe a nervous 
infant, and who appreciates the value of fresh air, cleanliness, 
quietness, and of regularity in all the infant’s habits. 

Dr. G. G. Campbell: With regard to the proprietary foods, I 
never make use of them unless forced to, but here in Montreal under 
the present conditions of milk supply we are frequently forced to 
use these foods in the hot summer months. We all start out with 
the ideals taught by our professors; that milk can be modified to suit 
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the average infant, but when one cannot get clean, fresh milk 
during the hot months recourse is often had to these foods. In 
the summer time, faced with an indigestion which may be severe 
and take the form of diarrhoea, high temperature, mucus and blood 
in the stools, I feel that it is nearly always the milk that is at fault. 
In the summer it is delivered in such a way that it is not fresh when 
it gets to the home and there sterilizing it and keeping it sterile is 
dificult, and it would seem that the best thing one can do is to get 
rid of the milk altogether and use proprietary foods. These all 
have the defect of having too little fat and too much carbohydrate. 
If you keep them up for any considerable time the liability to 
rickets and scurvy is certainly present. It is a mistake, however, 
to say that children do not thrive on these foods; they seem to grow 
well and are exceedingly fat; but the fat is of a flabby nature and, 
they withstand illnesses very badly, and also lack colour. 

With regard to the use of the whey and cream mixtures, or 
milk mixtures, I find that a frequent cause of failure in getting 
babies to thrive either on one or the other of these mixtures is that 
they are not persisted in long enough at a time. Asarule if at the 
end of two or three days things are not going right, the food is cast 
aside and some other formula tried; whereas if you stick to it, 
cutting it down probably, I think that before long a tolerance can 
be established and you can then gradually increase the strength. 
That is a point which is very often overlooked. Common sense 
is better than theory; and though milk mixtures may be theoretically 
correct, if they do not agree it is not common sense to keep them up 
indefinitely because they should agree. And if one makes a change, 
even if it does not seem to be the correct food, and the child gains 
weight and sleeps well, I do not care if it does regurgitate half it is 
given or even has a little diarrhoea. 

Dr. D. P. Anderson: We are on a rather thorny question when 
it comes to infant feeding. It is said that a divergence of opinion 
is rather a healthy sign than otherwise. In regard to Dr. Fry’s 
Whey and cream mixture, while I would not go so far as Dr. Holt, 
I certainly think Dr. Fry has done a great deal of pioneer work. 
We do have to apply to the whey and cream mixtures when 
we get a child down to the last extreme, and we certainly must 
look upon it as our last resort in difficult. cases. At the same 
time we have a decided lack in the lactalbumins and I think any- 
thing below 1 per cent. rather excludes the food as a good thriving 
food. Again there is the great difficulty in preparing it. One 
might think it was an easy matter to prepare it, yet we are not all 
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blessed with this aid; it is a difficult matter to make it properly 
outside of a laboratory and most mothers could not do it. What js 
more, we have great difficulty in destroying the ferments. Unless 
it is treated to a certain temperature we rather precipitate every- 
thing and destroy the enzyme, or, do not eliminate the ferment. 
Dr. Fry’s mixture goes down as low as 0-8 per cent in lactalbumins. 
I consider this mixture is a good institutional feeding. As a matter 
of fact in the home modification eight out of ten babies will thrive 
thoroughly on a simple mixture of whole milk, i.e., top milk, water, 
milk sugar and sodium citrate. I have found that the sodium 
citrate is rather unstable, and we have not been able to do much 
with it, though Burroughs and Wellcome have a very good prepara- 
tion, one grain of which to the ounce of milk gives a very satis- 
factory food in general work. 

In coming to the fact of the composition of these foods the 
quantities have to be taken into consideration. We have to consider 
the difference in the digestive power of cow’s and human milk. 
Cow’s milk takes fully three hours to digest while that of mother’s 
takes one and a half hours to two hours. Besides that there should 
be a period of rest when the child throws out an amount of mucus 
into the stomach, and the time of feeding, therefore, should be 
rather lengthened than shortened. 

As to the matter of fat it cannot be increased above 3 per cent. 
and the fats as used in cream mixtures are decidedly dangerous 
because we have such difficulty in getting fresh milk in hot weather. 
Most of these modifications, I think, have to begin with a very small 
percentage and gradually increase. As to the sugars, I think they 
are a dangerous element. They are subject to change. If you 
get your milk too cold you have a precipitation of the sugar; if it is 
too hot you have a fermentation, and one has to be very careful 
in the quantities and qualities of the sugars used. In regard to the 
use of maltose, I have tried that in quite a few cases and I do not 
find it uniformally successful, from the fact that it produces a cer- 
tain amount of increased peristalsis and frequent bowel movements 
in some children. In regard to starches, I disagree with a great 
many in regard to this. It has been proved conclusively that 
children histologically and every other way have shown that they 
have decided starch digestion, that the salivary glands function 
from the earliest infancy—as much as 5 c.c. of salivary secretion 
has been demonstrated to have been swallowed with 100 c.c. of 
milk. The starches should be thoroughly cooked. 

As to the proprietary foods a great many of them are very 


Pa 





ASSOCIATION JOURNAL 847 


harmful and we get a great many cases of gastro-intestinal trouble, 
plus malnutrition from their use. They contain a large amount of 
maltose and they are very changeable. Even Robinson’s patent 
barley which contains a certain amount of starch, on scientific 
examination has been shown by government analysis to alter greatly 
in the quantities and qualities of the carbohydrate elements. 

Dr. D. H. Bernstein: In the modification of milk it may be 
possible for a trained nurse to follow elaborate directions for its 
preparation for infants, but few families can afford a trained nurse. 
The average mother has probably other children to look after, her 
numerous household duties have to be attended to and but little 
time can be given to the preparation of a food for one particular 
child; she therefore will look for something easy and cannot be 
blamed for failure to follow out complicated methods of preparing 
an infant’s food. The medical man should consider the environ- 
ment of the case in question. Many of these women have come to 
me with these complicated formule and asked for something easier 
and in many cases I have had to go back to the proprietary foods. 
T have used these foods at the Herzl Dispensary with very good 
results: to give an example. J. L., aged eleven weeks, a full term 
child, weighing six pounds; nursed for six weeks when mother had to 
go to hospital for operation for mastitis when he was placed in the 
Foundling Hospital on a modified milk diet. Four weeks in the 
institution when the mother brought the baby to me. It was now 
eleven weeks old, weighed six pounds (same as at birth) was cyan- 
osed, fretful, skin in folds, like an old man, temperature 97°, pulse 
110; three stools daily. I placed him on condensed milk, a tea- 
spoonful to every three ounces of water every two hours. April 
ard, had gained one and a quarter pounds, temperature 97°; quantity 
increased to one and a half teaspoonfuls to four ounces of water. 
April 10th, eight and a quarter pounds, seemed quite happy. April 
17th, eight and a half pounds; water increased to five ounces, same 
amount of condensed milk. Apmil 24th, weighed nine and a half 
pounds, seven ounces. May Ist gained eight ounces, bowels regular. 
May 8th, ten pounds and two ounces; increased milk to two tea- 
spoonfuls in five ounces of water. April 15th, weight ten pounds, 
three ounces, having gained but one ounce but was suffering from an 
attack of bronchitis. This case certainly did well on this proprie- 
tary food. 

The reason why so many men fail with these foods is that 
they try to suit the baby to the food and not the food to the baby. 
During the last five years I have had annually about five thousand 
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consultations involving many children and, in addition, during the 
last two years have treated at the Herzl Dispensary over three 
thousand cases. My experience has taught me to classify the 
infants so as to be able to judge the food most suitable for each in- 
dividual case. My experience has been particularly with the follow- 
ing foods: 

1. Condensed milk, 

2. Horlick’s malted milk, 

3. Allenbury’s foods (No. 1. and 2.), 

4. Nestle’s food, 

5. Top milk with barley, rice or oatmeal water. 

The cases I found suitable for condensed milk were, children 
over six weeks who were emaciated and had several stools daily; 
diarrhcea is no contra-indication. I did not find it suitable for 
babies under six weeks of age or if markedly constipated, and it is 
not advisable to use condensed milk during July and August. 

Horlick’s malted milk is suitable to children who have a tend- 
ency to constipation and whose nutrition is not much impaired. 
Allenbury’s food is suitable for very young infants who must have 
artificial feeding from birth, but the transition from No. 1 to 2 
must be gradual; I always mix the two foods for one or two weeks. 
Nestle’s food is suitable when mixed feeding is required. 

As to the preparation of these foods I always use a teaspoonful 
to three ounces of water and bring to the boiling point so as to 
destroy the ferments; condensed milk does not require boiling 
but is mixed with boiled water. For children over six months of 
age, I allow Zwieback or stale crusts which they chew. 

Children over six months, or earlier in small families, get 
top milk diluted with a cereal water and cane sugar added, a table- 
spoonful to the pint. The cereal chosen depends on the state of 
the bowels; if there is a tendency to diarrhcea rice is used, if con- 
stipation, oatmeal, and where the bowels are regular barley is 
employed. ‘These cases where I employ milk always give me a 
certain amount of anxiety, for 95 per cent. of my patients are of the 
poorer classes who cannot choose their milk supply nor have they 
the facilities for keeping the milk in good condition; even the milk 
from the milk stations will go sour in some of these homes in two or 
three hours. The problem before us in Montreal is to find a method 
of preparing a food in a simple way which will not deteriorate 
easily in poor surroundings; at present this can only be done with 
proprietary foods. 

In the matter of rickets resulting from artificial feeding, the 
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question of heredity has hardly ever cropped up, but I have often 
observed cases of rickets run in families. I recently saw a baby 
five weeks old who had mother’s milk exclusively, in which rickets 
, was quite marked. Indeed, some of the worst cases of rickets that 
we have seen at the dispensary are exclusively breast-fed. 

Dr. N. Viner: I think it is a general rule for practitioners to 
advise mothers not to wean their babies during the summer months 
but rather to wait till the hot weather is over, even if it brings it 
to twelve or fourteen months. One interesting question is, we are 
frequently told by mothers that they cannot nurse their infants 
any longer; by what tests should we be guided in according with the 
mother’s decision? 

Dr. A. E. Vipond: I am glad to learn that the salivary glands 
are active in early life as Dr. Anderson has stated, for my part I 
did not think that they were active before the ninth or twelfth 
month; indeed my studies of nodes in general would lead me to 
believe that this is the case with all the nodes of the body in infants. 

Dr. D. J. Evans: With regard to Dr. Cushing’s paper I find it 
extremely interesting as it brings up many interesting points. 
Prophylaxis is what we want and it is in those children which are 
so difficult to feed that we need prophylaxis. When the hot spell 
comes for these young children I order parents to dilute the food 
one-third or one-half with plain boiled water, and this has worked 
very well in controlling diarrhceas. Some years ago I had a great 
many children under my care in the Day Nursery and I found I 
got very excellent results from the simple procedure of using diluted 
sulphurous acid, a teaspoonful to the quart of water, from which 
I made a lemonade sweetened with saccharine. This was placed in 
pitchers round about, and the children were allowed to drink as 
freely as they would; that summer we had practically no diarrhoea 
in that institution. 

Dr. F. M. Fry: I think Dr. Blackader is under the impression 
that my whey mixture is the only food for a child I recommend and 
that I begin and end with that. I only begin with that and lead 
up to others; I vary the foods as quickly and as frequently as the 
child permits. I use gravity cream in all cases, the percentage being 
sixteen. These whey and cream mixtures are designed for difficult 
cases. As to the proprietary foods, like Dr. Vipond, I renounce 
them all. I think the only bright spot in our infant mortality is 
the good milk we now can get. We have one or two really good 
milks in Montreal, which are above standard, chemically speaking, 
which are not pasteurized much less sterilized, and above all things 
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contain averages in July and August of from 4000 to 5000 germs 
per c.c. As to Dr. Viner’s questions we realize that we have not 
covered all the ground in this subject nor attempted to do s0, 
Weaning in the summer is out of the question; wean either in April 
or September. I believe in examining the breasts and milk of the 
mother to come to a conclusion as to her ability or not to nurse 
the child, and also to take a very broad consideration of all other 
points, especially the nutrition of the child. The great point is 
that I believe that four fifths of the mothers with a little care and 
two or three weeks effort could inerease, retain or thicken the milk 
in the breasts by very simple measures. I cannot resist saying 
that Dr. Bernstein’s test of a food for two months, though that 
food may agree, is no test unless the results be favourable six or 
twelve months after. In diarrhceas infection plays a great rdle. 
Hence I was glad Dr. Cushing referred to this. Finkelstein over- 
looks it all. 

Dr. W. F. Hamilton: I have been greatly interested in this 
symposium and greatly instructed thereby. I have had suggested 
to me, while listening, the idea that the Programme Committee 
might take up the question of some papers on the “ Mother” in 
connexion with infant feeding. Pediatrics is growing in import- 
ance; certainly it is increasing in interest and many more men are 
taking it up and the society may well take a keen interest in this 
important branch of medicine. 


SoME interesting vehicles were recently on exhibition at 
Euston Station, London, among them being two ambulance trains 
constructed by the London and North Western Railway Company 
for use in France. The complete train measures 925-6 feet in 
length and consists of sixteen coaches, nine of which are ward 
coaches. Each coach will carry thirty-six cot cases in three tiers 
on either side. When the lower cot is used for sitting-up cases, 
the two upper ones can be folded back. At the rear of the train 
there is an additional coach containing eighteen cots for cases of 
infectious disease. Accommodation is provided for three medical 
officers, four nurses, and a personnel of twenty-eight. There is 
also a well-appointed pharmacy car, an office and a treatment room. 
Movable buckets are used for the disposal of excreta. 
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Medical Societies 


CANADIAN MEDICAL ASSOCIATION :—President—Dr. Murray MacLaren, St. 
John, N.B. President-elect—Dr. R. E. McKechnie, Vancouver. Secretary- 
treasurer—Dr. W. W. Francis, 836 University Street, Montreal. 

Annual Meeting, Vancouver, B.C., 1915, postponed. 

ACADEMY OF MEDICINE, TORONTO:—President—Dr. H. B. Anderson. Secre- 
tary—Dr. J. H. Elliot. 

ALBERTA MEDICAL ASSOCIATION :—President—Dr. R. G. Brett, Banff. Secre- 
tary—Dr. F. C. Clarke, Calgary. 

ASSOCIATION OF MEDICAL OFFICERS OF THE MILITIA:—President—Lt.- 
Colonel A. T. Shillington, A.M.C., Ottawa. Secretary—Captain T. H. Leggett, 
A.M.C., Ottawa. 

BRITISH COLUMBIA MEDICAL ASSOCIATION :—President—Dr. J. Glen Camp- 
bell, Vancouver. Secretary—Dr. H. W. Riggs, Vancouver. 

CALGARY MEDICAL SOCIETY :—President—Dr. W. A. Lincoln, Secretary—Dr. 
H. A. Gibson. Treasurer—Dr. H. H. Johnson. 

CANADIAN ASSOCIATION FOR THE PREVENTION OF TUBERCULOSIS :— 
President—Dr. J.G. Adami, Montreal. Secretary—Dr. George D. Porter, Ottawa. 

CANADIAN HOSPITAL ASSOCIATION :—President—Dr. H. A. Boyce, Belleville. 
Secretary—Dr. J. N. E. Brown, Toronto. 

CANADIAN PUBLIC HEALTH ASSOCIATION :—President—Dr. C. A. Hodgetts. 
General Secretary—Major Lorne Drum. 

CENTRAL SOUTHERN ALBERTA MEDICAL SOCIETY :—President—Dr. J. 8S. 
Murray, Okotoks. Secretary-treasurer—Dr. G. E. Learmonth, High River. 

COLCHESTER-HANTS MEDICAL SOCIETY :—President—Dr. J. W. T. Patton, 
Truro. Secretary—Dr. H. V. Kent, Truro. 

EDMONTON ACADEMY OF MEDICINE:—President—Dr. C. U. Holmes. Secre- 
tary-treasurer—Dr. E. L. Garner. Library, 12 Credit Foncier, Building. 

ELGIN COUNTY MEDICAL ASSOCIATION :—President—Dr. D. A. Cameron, 
Dutton, Ont. Secretary-treasurer—Dr. A. B. Riddell, Bayham, Ont. 

FRASER VALLEY MEDICAL SOCIETY :—President—Dr. DeWolfe Smith. Secre- 
tary—Dr. D. F. Carswell. 

HALIFAX MEDICAL ASSOCIATION :—President—Dr. K. A. McKenzie. Secretary 
—Dr. F. V. Wood. 

HAMILTON MEDICAL ASSOCIATION :—President—Dr. John Y. Parry. Cor- 
a Secretary—Dr. P. D. MacFarlane. Recording Secretary—Dr. O. W. 

iemier. 

HURON MEDICAL ASSOCIATION :—President—Dr. Kennedy. Secretary-treasurer 
—Dr. Redmond. 

KINGSTON MEDICAL AND SURGICAL SOCIETY :—President—Dr. W. G. 
Anglin. Secretary—Dr. W. T. Connell. Treasurer—Dr. G. W. Mylks. 

LAMBTON COUNTY MEDICAL ASSOCIATION :—President—Dr. R. M. Calder, 
Petrolea. Secretary-treasurer—Dr. J. E. Kidd, Wyoming. 

LONDON MEDICAL ASSOCIATION :—President—Dr. C. H. Reason, 538 Dundas 
Street. Secretary-treasurer—Dr. L. S. Holmes, 260 Hamilton Road. 

LUNENBURG-QUEEN’S MEDICAL SOCIETY :—President—Dr. J. W. Smith 
Liverpool. Secretary—Dr. L. T. W. Penney, Lunenburg. 

MANITOBA MEDICAL ASSOCIATION :—President—Dr. J. 8. Poole, Neepawa. 


Secretary—Dr. Ross Mitchell, Winnipeg. Treasurer—Dr. Glen Hamilton, 
Winnipeg. 
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Medical Socteties—Continued 


MEDICAL OFFICERS OF HEALTH FOR COUNTIES OF LINCOLN Anp 
WELLAND :—President—Dr. King, St. Catharines. Secretary-treasurer—D,, 
Howell, Welland. 


MEDICINE HAT MEDICAL SOCIETY :—President—Dr. W. M. Thomas. Vice. 
President—Dr. W. H. MacDonald. Secretary-treasurer—Dr. A. V. Brown. 
MONTREAL MEDICO-CHIRURGICAL SOCIETY :—President—Dr. D. F. Gurd. 

Secretary—Dr. Hanford McKee. 


MOOSE JAW MEDICAL SOCIETY :—President—Dr. J. M. Hourigan. Secretary. 
treasurer—Dr. J. Bloomer. 


NEW BRUNSWICK MEDICAL SOCIETY :—President—Dr. W. W. White, St, 
John. Secretary—Dr. J. D. Lawson, St. Stephen. Treasurer—Dr. W. E. Gray, 
Milltown. 


NIAGARA DISTRICT MEDICAL ASSOCIATION :—President—Dr. E. T. Kellam, 
Niagara Falls. Secretary—Dr. G. M. Davis, Welland. 

NOVA SCOTIA MEDICAL SOCIETY :—President—Dr. C. J. Miller, New Glasgoy, 
Secretary—Dr. J. R. Corston, Halifax. 

ONTARIO MEDICAL ASSOCIATION :—President—Dr. D. Gibb Wishart, Toronto, 
Secretary—Dr. F. A. Clarkson, 421 Bloor Street West, Toronto. Local Secretary 
—Dr. J. B. Mann, Peterborough. 

OTTAWA MEDICO-CHIRURGICAL SOCIETY :—President—Dr. J. F. Argue. 
Secretary—Dr. R. K. Paterson. Treasurer—Dr. A. S. McElroy. 

OTTAWA MEDICAL SOCIETY :—President—Dr. Charles W. Gorrell. Secretary— 
Dr. A. MacLaren. Treasurer—Dr. Harold Alford. 

PERTH MEDICAL ASSOCIATION :—President—Dr. A. F. McKenzie, Monkton. 
Secretary-treasurer—Dr. F. J. R. Forster. Stratford. 

PERTH COUNTY MEDICAL ASSOCIATION :—President—Dr. C. F. Smith, St. 
Mary’s. Secretary-treasurer—Dr. F. J. R. Forster, Stratford. 

PETERBORO MEDICAL ASSOCIATION :—President—Dr. J. V. Gallivan. Secre- 
tary—Dr. D. C. King. Treasurer—Dr. N. D. Buchanan. 

PICTOU COUNTY MEDICAL ASSOCIATION :—President—Dr. C. S. Elliott, 
Stellarton. Secretary—Dr. John Bell, New Glasgow. 

PRINCE EDWARD ISLAND MEDICAL ASSOCIATION :—President—Dr. A. A. 
MacDonald. Secretary——Dr. W. J. MacMillan, Charlottetown. 

REGINA MEDICAL SOCIETY :—President—Dr. Gorrell. Secretary—Dr. Dakin. 

ST. JOHN MEDICAL SOCIETY :—President—Dr. D. Malcolm. Secretary—Dr. 
F. P. Dunlop. 

ST. THOMAS MEDICAL ASSOCIATION :—President—Dr. D. L. Ewin. Secretary- 
treasurer—Dr. James A. Campbell. 

SASKATCHEWAN MEDICAL ASSOCIATION :—President—Dr. G. P. Bawden. 
Secretary—Dr. C. G. Sutherland, Moose Jaw. 

SASKATOON MEDICAL ASSOCIATION :—President—Dr. T. W. Walker. Secre- 
tary—Dr. J. T. Mackay. 

SWIFT CURRENT DISTRICT MEDICAL ASSOCIATION :—President—Dr. 
Graham. Secretary-treasurer—Dr. Hughes. ; 

THUNDER BAY MEDICAL SOCIETY :—President—Dr. R. J. Manion. Vice- 
President—Dr. Eakins. Secretary-treasurer—Dr. J. G. Hunt. 

VALLEY MEDICAL SOCIETY :—President—Dr. M. E. Armstrong, Bridgetown. 
Secretary—Dr. T. M. MacKinnon, Berwick, N.S. 

VANCOUVER MEDICAL ASSOCIATION :—President—Dr. W. D. Keith. Secre- 
tary—Dr. J. H. MacDermot. . 

WEST ELGIN MEDICAL SOCIETY :—President—Dr. Crane, Wallacetown. Vice- 
President—Dr. Webster, West Lorne. Secretary-treasurer—Dr. Smith, Fingal. 

WINNIPEG MEDICAL SOCIETY :—President—Dr. James McKenty. Secretary— 
Dr. D. F. McIntyre. 





